o\    O       •   „< 


«\Wr .  •  :- 


.^k\VG: 


Ak'^ 


.■,''JtilO','-. 


P  y':'   •« 


vM 


,o«j?«f;.' 


°"-lPSi.i'.. 


•   ■  0  (\0 


',FM 


"  ,99 


•^}Yv : 


•  .0  » 


'^'d-y^..  , 


'  •'"4'' 


.  .  •/• 


•         ^        *  •  - 


/-         -  #     -  . 


^A'-'^o^^ 


3,      o  • 


#?^ 


o-V^„ 


.-..    V 


iP-i-^^^M^""        U^%„|L^o 


0 


rrr-    -«^ 


B^ 


f 

^^^H 

^^M 

■H 

1  ^^^1 

( 
\ 

>^^i 

": 

Kb 

"■^  'Sr    ru 


"S^."^ 


ef'  - 


r^-^ 


S^ 


to.    «    0"  o   . 


.  o  o  KVj  y : 


'^^- 


l.'    •. 


^?^^ 


'i-^/f^^ 


--^•^'-^        . 


.;'  ->'-f?:.-.K«;oV"': 


^.  "^-" 


'^'^mxr^'^^M 


^.^^^ 


*  '•  ""y^- .   ■ 


.  .OF 


•:y.ius: 


mf 


■^v^  f 


as' 


•.  ..#••■• 


»■  * 


-"S-  '^^•v* 


MICROFILMED  1999 


Penn  State  University 

Libraries 
University  Park,  PA  16802-1805 

USAIN  STATE  AND 

LOCAL  LITERATURE 

PRESERVATION  PROJECT 

PENNSYLVANIA 


Pattee  Library 


Funded  by  the 

NATIONAL  ENDOWMENT 
FOR  THE  HUMANITIES 


Reproductions  may  not  be  made 

without  permission  from 

The  Pennsylvania  State  University  Libraries 


COPYRIGHT  STATEMENT 


The  copyright  law  of  the  United  States  -  Title  17,  United 
States  Code  -  concerns  the  making  of  photocopies  or 
other  reproductions  of  copyrighted  material. 

Under  certain  conditions  specified  in  the  law,  libraries  and 
archives  are  authorized  to  furnish  a  photocopy  or  other 
reproduction.  One  of  these  specified  conditions  is  that  the 
photocopy  or  other  reproduction  is  not  to  be  "used  for  any 
purpose  other  than  private  study,  scholarship,  or 
research."  If  a  user  makes  a  request  for,  or  later  uses,  a 
photocopy  or  reproduction  for  purposes  in  excess  of  "fair 
use,"  that  user  may  be  liable  for  copyright  infringement. 

This  institution  reserves  the  right  to  refuse  to  accept  a 
copy  order  if,  in  its  judgement,  fulfillment  of  the  order 
would  involve  violation  of  the  copyright  law. 


Master  Negative 


Storag 


Number 


SNPaAg248 


CONTENTS  OF  REEL  248 


1)  Jackson,  Samuel 

The  principles  of  medicine 
MNS#  PSt  SNPaAg248.1 

2)  Rexford,  Eben  Eugene 
The  home  garden 
MNS#  PSt  SNPaAg248.2 

3)  Chamberlain,  W.I. 

First  principles  of  farming 
l\/INS#  PSt  SNPaAg248.3 


CONTENTS  OF  REEL  248  (CONTINUED) 


4)  Smead,  CD. 

Common  sense  treatment  of  farm  animals 
MNS#  PSt  SNPaAg248.4 

5)  McCubbin,  W.A. 
White  pine  blister  rust 
MNS#  PSt  SNPaAg248.5 

6)  Paddock,  Wendell 
Orcharding 

MNS#  PSt  SNPaAg248.6 


CONTENTS  OF  REEL  248  (CONTINUED) 


7)    Orchard  primers 

MNS#  PSt  SNPaAg248.7 


8)  Cochran,  C.B. 

Special  report  of  analyses  of  condensed  milks  and  infants'  and 

invalids'  foods 
MNS#  PSt  SNPaAg248.8 

9)  Pennsylvania.  Court  of  Oyer  and  Terminer  (Dauphin  County) 
Important  decision  on  cider  vinegar  containing  added  water 
MNS#  PSt  SNPaAg248.9 


CONTENTS  OF  REEL  248  (CONTINUED) 


10)  Stephen,  George 

The  adventures  of  a  gentleman  in  search  of  a  horse 
MNS#  PSt  SNPaAg248.10 

11)  An  instruction  book  in  the  art  of  silk  culture 
MNS#  PSt  SNPaAg248.11 


Author:  Jackson,  Samuel 
Title:  The  principles  of  medicine 
Place  of  Publication:  Philadelphia 
Copyright  Date:  1832 


Master  Negative  Storage  Number:  MNS#  PSt  SNPaAg248.1 


LAN:  eng 


<2265609>  *OCLC*  Form:  mono  2  Input: FMD 

008     ENT:  990302    TYP:  s    DT1:  1832    DT2: 

035     (OCoLC)40843909 

037     PSt  SNPaAg248.1  $bPreservation  Office,  The  Pennsylvania  State 

University,  Pattee  Library,  University  Park,  PA  16802-1805 
090  10  094.9  $bP53  1832jac  TB  $crb*1 7542692 
090  20  Microfilm  D344  reel  248.1  $cmc+(service  copy,  print  master,  archival 

master) 
100  1   Jackson,  Samuel  $d1 787-1 872. 
245  14  The  principles  of  medicine  $bfounded  on  the  structure  and  functions  of 

the  animal  organism  $cby  Samuel  Jackson. 
260     Philadelphia  $bCarey  &  Lea  $c1 832. 
300     XX,  [9]-630  p.,  1\r276'0].  $c24  cm. 
533     Miaofilm  $bUniversity  Park,  Pa.  :  $cPennsylvania  State  University 

$d1999.  $e1  microfilm  reel ;  35  mm.  $f(USAIN  state  and  local  literature 

preservation  project.  Pennsylvania)  $f(Pennsylvania  agricultural 

literature  on  microfilm). 
590    This  item  is  temporarily  out  of  the  library  during  the  filming  process. 

If  you  wish  to  be  notified  when  it  returns,  please  fill  out  a  Personal 

Reserve  slip.  The  slips  are  available  in  the  Rare  Books  Room,  in  the 

Microforms  Room,  and  at  the  Circulation  desk. 
650  0  Medicine. 

830  0  USAIN  state  and  local  literature  preservation  project.  $pPennsylvania. 
830  0  Pennsylvania  agricultural  literature  on  microfilm. 


Microfilmed  By: 


Challenge  Industries 

402  E. State  St 

P.O.  Box  599 

thaca  NY  14851-059! 


phone  (607)272-8990 
fax  (607)277-7865 

www.liqhtlink.com/challind/micrc 


.htm 


..bSi 


o. 


^ 


IMAGE   EA/ALUATION 
TEST  TARGET   (QA-3) 


1.0 


I.I 


1.25 


|4£ 

156 

■  63 


Itt 


2.8 

13.6 
14.0 


1.4 


2.5 
2.2 

2£ 
1.8 


1.6 


—   150mm 


-     6" 


y 


<9 


/ 


w 


'e 


^. 


/APPLIED 


A  IN/MGE .  Inc 

=  1653  East  Main  Street 
=1:  Rochester,  NY  14609  USA 
j=  Phone:  716/482-0300 
=  Fax:  716/288-5989 


0 1993,  Applied  Image,  Inc.,  All  Rights  Reserved 


5\ 


Wv  ^'' 


SOME  PAGES  IN  THE 
ORIGINAL  CONTAIN 
FLAWS  AND  OTHER 
DEFECTS  WHICH 

APPEAR  ON  THE 

FILM 


I 

4 


CL4^'*^^ 


^ 


^t 


't 


THE 


PRINCIPIiES  OF  MEDICINE,  ^^^ 


TOVirSSI)   OH   THS 


STRUCTURE  AND  FUNCTIONS 


Of   THE 


*^ 


w        ^.. 


%  .•' 


ANIMAL  ORGANISM 


By  SAMUEL  JACKSON,  M.  D.  . 

AMrtant  to  the  ProfeMor  of  the  Inrtitute*  »nd  Practice  of  Medicine  and  Clinical  Medicine  in  dM 
Uniyenity  of  Penmylvania;  Lecturer  on  Therapeutics  and  Materia  Medica  in  the  Medi- 
cal Inititute  of  Philadelphia;  Vice  President  of  the  Philadelphia  Medical 
Society;  Vice  Praident  of  the  College  of  Pharmacy;  Member 
of  the  American  Philoaophical  Society,  &c. 


# 


Cum  nil  sine  ordine  et  lege  fiat,  it»  vitx  uostrsc  integritas  naturtli  lege 
conatat. — Hoffmaxu 


PHILADELPHIA: 
CARCT  Sl  LEA 


I8ds. 


»  «» 


[Entered  according  to  the  Act  of  Congress,  in  the  year  one  thousand  eight 
m^  hundred  and  thirty-two,  by  Samuel  Jackson,  M.  D.  in  the  clerk's  office  of  the 
^"^      District  Court  of  the  Eastern  District  of  Pennsylvania.] 


TO 

WATHAJriEL.  CHAPMAW,  M.  D. 

PROFESSOR  OF  THE  INSTITUTES  AND  PRACTICE  OF  MEDICINE  AND  OF  CLINI- 
CAL  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSYLVANIA;  LECTURER 
ON  THE  PRACTICE  OF  MEDICINE  IN  THE  MEDICAL  INSTI- 
TUTE OF  PHILADELPHIA;  VICE  PRESIDENT  OF 
'  THE  AMERICAN  PHILOSOPHICAL 

SOCIETY,  &c. 

THIS  WORK   IS  INSCRIBED, 

AS   A  TESTIMONY 

OF  RESPECT, 

FOR   THE    TALENTS   WHICH    HAVE    ELEVATED    HIM   TO   THE    HIGHEST 

HONOURS    OP    HIS    PROFESSION: 

dF  ESTEEM, 

FOR  THE  SOCIAL  VIRTUES  WHICH   MAKE  HIM  ONE  OF  THE  BRIGHTEST 

ORNAMENTS  OF  SOCIETY: 


ABD 


SKXRBETT — HIKTH  STRSXT, 
gHILAP^LgaSA. 


OF  GRATEFITL  SENTIMENTS, 

FOR    REPEATED    INSTANCES    OF    DISINTERESTED    FRIENDSHIP   AND    OF 

UNSOLICITED    FAVOURS, 


BY  THE  AUTHOR. 


CONTENTS. 


Page. 
CHAPTER  I. 

Sect.  I.—Of  Organized  Bodies  -        -        -        -  "        "    .   "  ^^ 

n.— Analytical,  or  General  Anatomy  ----.-  13 

in.— Of  the  Solids      ---*-----  17 

IV.-'-CellulaT  Tissue ^^ 

v.— Vascular  System         - 21 

§1;  Arteries »*• 

2.  Capillary  System  -        --        --        -        -  22 

3.  Veins "     .  "        "  ^ 

4.  Ljjrmphatics "-  **• 

VI.— Serous  System  or  Tissues 26 

Vn.— Fibrous  System  --------  3/ 

Vm.-^Nervous  System  -        -        -        •        "        "        *        "  28 

•  J    *      §  1.  The  Brain,  the  Spinal  Marrow,  *nd  their  Nerves,  or  Cere- 

^  *  bro-Spinal  System 31 

2.  The  Great  Sympathetic,  or  Intercostal  Nerve  j  or  Ganglionic 

Nervous  System 35 

IX.— The  Tegumentary,  or  Cutaneous  System    -        -        -        -  48 

§  1.  External  Tegument,  or  Skin         ...--.  51 

2.  Internal  Tegumentary  System,  or  of  the  Mucous  Membranes  54 

X.— Glandular  Tissue ••  ^ 

.    XL— Muscular  Tissue,  or  System        -       •       -       •       -       •  '^^ 

CHAPTER  H. 

Ofthenuids ------  80 

SioT.  I.— Pathological  States  of  the  Fluids ^ 

§  1.  Humour  of  First  Class  .-.---  84 

2.  Humour  of  Second  Class       ---.--  85 

3.  Humour  of  Third  Class 92 

CHAPTER  m. 
Vital  Properties  or  Forces,  and  Organic  Actions         -        -        -        -         98 

Sect.  I. — Of  Organic  Force,  or  Irritability ^ 

n.— Organic,  or  Vital  Affinity   -----  *     -        -  114 

HL— Organic  ^ctiong  -. ""       "    -  ^20 

CHAPTER  rV. 

Of  the  Functions ^24 

S«CT.  I. — Functions  of  Relation         -        -        -   /     -        -        -        •  127 

§  1.  Sensibility,  or  the  Sensations 132 

2.  Of  the  Mechanism  of  the  Function  of  Sensibility  -       •  133 

3.  Of  the  External  Senses 1^ 

Sense  of  Tact  or  Touch    ---,--•         «**• 

Sense  of  Taste .146 

Sense  of  SmeU -  148 


Vi  CONTENTS. 

»  ' 

Page. 

Sense  of  Hearing 1*^ 

Sense  of  Sight  -        -        -        -        -        -        -        -  '     1S5 

§  4.  Internal  Sensations J'^^ 

f  5.  Morbid  Sensations  or  Pains -        ^^^ 

^  CHAPTER  V. 

The  Intellectual  and  Moral  Faculties  -        -        -        '      .'        ''        ^^^ 

§1.  The  Intellectual  and  Moral  Faculties  connected  with  Organs  183 

2.  The  Brain,  the  Organ  of  the  Intellectual  and  Moral  Faculties  188 

3.  Of  the  Cerebrum  and  Cerebellum,  their  Arrangement,  and 

Structure -        -        ""        ^^* 

4.  Functions  of  the  Cerebellum         -----        199 
€              5.  Mechanism  of  the  Intellectual  and  Moral  Faculties         -        203 

6.  Individual  Differences;  Influence  of  Climate  and  Customs 

over  the  Intellect 220 

7.  Of  the  Affective,  or  Moral  Faculties      -        -        -        -        222 

8.  Pathological  States  of  the  Intellectual  and  Moral  Faculties^ 

with  their  Mode  of  Production 230 

9.  Of  the  Seat  of  the  Irritation  in  Mental  Alienation  -        245 
10.  Of  the  Intellectual  and  Moral  Faculties  as  Causes  of  Diseases  251 

CHAPTER  VI. 

Function  of  Voluntary  Movements -  •  260 

§1.  Of  the  Nervous  Organs  of  Voluntary  Movements  -  -  261 

2.  Of  Voluntary  Muscles  and  their  Contractions         •  -  264 

3.  Of  the  Bones -  267 

4.  Conditions  and  Production  of  Voluntary  Movements  -  268 

5.  Pathological  States  of  the  Organs  of  Voluntary  Movemcjnts  270 

a.  Nervous  Organs *"» 

b.  The  Muscular  Organs         -        -        -        -   .     "    '    272 
.       '                   e.  The  Bones  and  Ligaments  -        -        -        -        273 

6.  Of  the  Manner  in  which  Voluntary  Movements  may  act  as 

Pathological  Causes *^* 

7.  Of  Exercise  as  a  Means  of  Maintaining  Health       -        -        275 

CHAPTER  Vn. 

On  the  Ejqjressions '^ 

§  1.  The  Organs,  and  the  Production  of  the  Expressions      -  278 

2.  Of  Physiogfnomy   -        -        -        -        -•        -        -  279 

3.  Connexion  of  the  Physiognomy  and  Gestures  with  a  Patho- 

logical Condition         -        -        -        -        -        -        -  283 

4.  Phonation  or  Voice       -        -        -        -        -        •        -  284 

5.  Organs  of  the  Voice 285 

6.  Production  of  the  Voice  and  its  Modifications       -        -  287 

a.  Instinctive  or  Affective  Vocal  Expressions          -  288 

b.  Arbitrary  Vocal  Expressions,  or  Speech    -  •      -  289 

7.  Speech  as  Connected  with  a  Pathological  State    -        -  292 

8.  Of  Vocal  Musick  or  Musical  Lansruacre  .        -        -        -  294 


CONTENTS, 


•  CHAPTER  VIII. 

Of  Sleep  and  Dreams         -       - 

§  1.  Of  Sleep  in  its  Pathological  Relations    - 

2.  Of  Dreams 

3.  Of  Dreams  as  Connected  with  a  Pathological  State 


vu 

Page. 

296 
303 
304 
306 


\ 


PART  n. 

Organic  Functions,  op  Functions  of  Nutrition;  and  the  Functions  of  Re 

production      -        - 

CHAPTER  I. 

Of  Digestion 

Sbct.    I.— Of  Aliment  or  Food 

II.— Apparatus  of  Digestion  - 
§  1.  The  Mouth 

'         2.  Pharynx  and  CEsophagus 

3.  Of  the  Stomach  - 

4.  Of  the  Intestinal  Tube 

a.  Duodenum 

b.  Jejunum  and  Ileum 

c.  Large  Intestine,  or  CcECum,  Colon,  and  Rectum 

5.  Of  the  Secretory  Organs,  and  Fluids  concerned  in  Diges- 

tion -----.-"-" 

a.  Salivary  Glands  ------ 

b.  Liver  and  Bile    *-----" 

c.  Of  the  Pancreas,  and  the  Pancreatic  Liquor 

d.  Gastric  Juice      ------- 

ni. — ^Process  of  Digestion 

•  §  1.  Chymification 

2.  Chylification "' 

3.  Fecation 

IV.r-Stomachical  Excretions;  or  Eructation,  Regurgitation,  and  Vo- 

miting 

.      v.— Hunger  and  Thirst * 

VI.— Pathological  Conditions  of  the  Function  of  Digestion 

CHAPTER  n. 

Function  of  Absorption       -        -        -        --        -■* 

Sbct.    I. — Apparatus  of  Absorption   - 

II. —Of  Chyle  and  Lymph 

m.— Mechanism  or  Process  of  Absorption  -        - 

IV.— Pathological  State  of  the  Function  of  Absorption 

CHAPTER  HI. 

"Function  of  Respiration 
Sbct.    I.— Apparatus  of  Respiration  - 
§  1.  The  Air  Passages 

2.  The  Thorax 

3.  Of  the  Lungs 


310 

315 
316 
327 
328 
329 
ib. 


4.  Muscles  ot  Kespirauon  aim  A6»pui»wi> 


^^VA  I  Wi» 


332 
333 
334 
335 

337 
ib. 
340 
344 
345 
348 
349 
356 
359 

365 
370 
376 

382 
384 
388 
39a 
394 

403 

405 
ib. 
407 
409 
414 


Viii                                                   CONTENTS.  \ 

Page- 

Skct.  U. — Physical  Relations  of  Respiration       -        -        -        -        -  41/ 

in.~Mechanical  Effects  Resulting  from  the  Respiratory  Acts     .  423 

IV. — ehemico-Vital  Phenomena  of  Respiration  -        -        -        -  427 

§  1.  Phenomena  Manifested  by  the  Air        -        -        -        -  {&. 

2.  Phenomena  Manifested  by  the  Blood  in  Respiration     -  431 

V. — Pathological  Conditions  of  the  Function  of  Respiration       -  438 

§1.  Obstruction  of  the  Air  Pasf?ages 439 

2.  Pathological  States  of  Respiration  depending  on  Nervous 

Organs  and  Muscular  System  of  Respiration     -        -  449 

3.  Disorders  in  the  Circulation,  from  Disease  of  ita  Central 

Organ,  the  Heart 443 

4.  Pathological  States  of  the  Bronchial  Mucous  Membrane  444 

5.  Pathological  States  of  the  Parenchymatous  Structure  -  447 

6.  Pathological  SUte  of  the  Pleurae          -        -        -        -  449 

7.  Properties  of  the  Air,  the  Medium  of  Respiration        -  450 

CHAPTER  IV. 

On  the  Function  of  the  Circulation,  or  the  Distribution  and  Movementa  of 

the  Blood  or  Sanguine  Nutritive  Humour        -        -        -       -"      •  455 

Sect.    I. — Of  the  Arterial  Blood,  or  Sanguine  Nutritive  Humour       -  458 

n.— Apparatus  or  Organs  of  the  Circulation      -        -        -        -  462 

§  1.  Vessels  or  Arteries  and  Veins       .        -        -        -        -  463 

2.  Of  the  CapiUary  System       ------  466 

3.  Of  the  Heart 468 

in. — Mechanism  of  the  Circulation 470 

IV. — Of  the  Forces  accomplishing  the  Circulation       -        -       -  474 

V. — Of  the  Pulse  and  its  Modifications      -        -        -        *        -  484 

VI. — Pathological  or  Abnormal  state  of  the  Circulation       -        -  494 

4  1.  Of  the  Blood  as  Affecting  the  Circulation    -        -        •  495 

2.  Of  the  Vessels  as  Affecting  the  Circulation  -        -        -  498 

3.  Of  the  Heart  as  Productive  of  a  Pathological  State  of  the 

Circulation-      -        -        -        -        ---        -        -  501 

4.  Of  the  Capillaries  and  Vascular  Parenchyma,  as  Affecting  * 

Pathologically  the  Circulation          -        -        -        -  506 

CHAPTER  V. 

The  Functions  of  Nutrition  and  Secretion?  and  calorification       -        -  512 

SxcT.    I. — Nutrition  in  its  Physiological  State    -----  513 

n.— Pathological  State  of  Nutrition 520 

HI.— Secretion 547 

rV. — Animal  TemperatSire          -       '- 560 

CHAPTER  VI. 

Connexions  of  the  Organs -•-  570 

8»CT.  I. — Functional  Connexions       ------»•  573 

n. — Sympathetic  Conneidons    -        - 586 


PREFACE. 


In  every  progressive  science  periods  arrive  when  a  new  im- 
pulse is  imparted  to  its  cultivation,  and  a  new  direction  is  im- 
pressed  upon  its  course.  These  epochs  proceed  from  the  discovery 
of  new  facts,  shedding  a  light  which  changes  the  whole  aspect  of 
the  science,  the  greater  precision  and  accuracy  given  to  the  facts 
before  known  by  more  careful  and  cultivated  observation  and  ra- 
tional  experience,  and  the  consequent  establishment  of  principles 
ofmoreextendedapplication.  At  such  periods  the  works  which  have 
served  as  guides  are  impaired  in  importance  and  value,  lead  astray 
from  the  direction  in  which  the  science  progresses,  and  new  ones 
are  demanded  to  supply  the  position  in  which  they  become  faulty. 
The  present  is  an  epoch  of  this  kind,  and  the  work  now  present- 
ed to  the  public  has  no  higher  pretensions,  than  to  serve  to  the 
student  as  an  indicator  to  the  line  of  march  now  taken  up  by  the 

science  of  medicine. 

The  want  of  a  treatise  on  the  practice  of  medicine  in  the  room 
of  those  usually  placed  in  the  hands  of  students  and  young  prac- 
titioners  had  been  long  felt.  It  was  proposed  to  me  to  undertake 
the  work,  and  immediately  on  assenting  to  the  proposition,  with- 
out  my  knowledge,  it  was  announced  to  the  public.  I  thus  found 
myself  committed  to  the  task  before  I  had  sufficiently  reflected 
on  its  nature,  the  plan  to  be  adopted,  or  the  system  best  calculated 
to  fulfil  the  object  desired.  At  first  I  merely  contemplated  a  practical 
book,  compiled  in  the  usual  manner,  founded  on  the  experience  of 
preceding  writers,  compared  with,  corrected  and  extended  by  my 
own  I  had  made  a  considerable  progress  in  this  method,  when  I 
was  arrested  by  the  conviction  that  it  was  essentially  defective, 
that  it  did  not  meet  the  spirit  of  the  age,  that  it  did  not  answer 
the  purposes  of  a  rational  instruction,  that  it  did  not  supply  the 
deficiency  I  had  felt  to  exist  in  the  commencement  of  my  pro^ 
fession,  that  it  had  been  followed  in  a  servile  spirit  from  the  re- 
motest eras  of  the  science,  and  is  most  probably  the  cause,  that 
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X  PREFACE. 

after  so  long  a  period  of  cultivation,  its  practice  still  continues  of 
uncertain  and  doubtful  application. 

What  is  called  experience  in  medicine,  daily  observation  and 
reflection  confirms  me  in  the  conviction,  is  a  fallacious  guide, 
not  more  entitled  to  the  implicit  confidence  claimed  for  it 
than  when  it  was  thus  characterized  by  the  great  father  of  the 
science— /a//aar  experientia.    In  fact,  experience  cannot  exist  in 
medicine,  such  as  it  is  in  those  arts  in  which  experiments  can  be 
made  under  circumstances  invariably  the  same,  and  attended  con- 
sequently with  Invariable  results.    It  is  quite  otherwise  in  medi- 
cine.   Individuals  differ  from  each  other  in  so  many  particulars; 
they  vary  in  constitution,  in  temperament,  in  the  development 
and  power  of  their  organs,  in  the  forces  of  life  and  energy  of 
their  functions,  to  such  an  extent;  the  human  mechanism  is  of  a 
structure  so  complicated,  the  elements  of  its  constitution  present 
so  many  and  diversified  combinations,  it  must  always  be  the 
merest  casualty,  that  two  beings,  even  in  health,  much  less  in  dis- 
ease, should  be  found  in  circumstances  precisely  similar.  No  one, 
therefore,  though  endowed  with  the  greatest  sagacity,  resting 
solely  on  experience,  can  pretend  to  more  than  probabilities  in 
determining  the  results  in  one  case  from  results  in  another. 

In  medicine,  the  evidence  of  practice  is  incessantly  confounded 
with  and  mistaken  for  experience;  but  the  practitioner  who  only 
possesses  this  evidence,  can  do  no  more  than  testify  to  apparent, 
not  absolute  conditions,  and  consequently  is  liable  to  frequent  de- 
ception. This  distinction  is  drawn  by  Dugald  Stewart  in  his  Phi- 
losophy of  the  Human  Mind,  who,  speaking  on  this  subject,  con- 
rectly  observes,  that  "  in  every  instance,  without  exception,  so 
immense  is  the  distance  between  them,  as  to  render  the  meaning 
of  the  word  experience,  when  applied  to  medicine,  essentially 
different  from  its  import  in  those  sciences,  where  it  is  possible 
for  us,  in  all  cases,  by  due  attention  to  the  circumstances  of  an 
experiment,  to  predict  its  result  with  an  almost  infallible  cer- 
tainty."    This  was  the  view  taken  of  medicine  by  the  celebrated 
La  Place,  when  he  proposed  that  the  practice  of  medicine,  as 
drawn  from  experience  so  called,  should  be  submitted  to  the  ma- 
thematical doctrine  of  chances. 

But  medicine  is  not  a  preceptive  art  to  be  acquired  simply  by 
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committing  rules  and  specified  formula  to  memory,  subsequently 
to  be  applied  in  practice  under  the  direction  of  the  senses.     It  is 
a  demonstrative  science,  and  all  its  processes  should  proceed  from 
established  principles,  and  be  based  on  positive  inductions.  That 
the  proceedings  of  medicine  are  not  of  this  character,  is  to  be  at- 
tributed to  the  manner  of  its  cultivation,  and  not  to  the  nature  of 
the  science  itself.  The  phenomena  of  the  human  organism,  struc- 
tural and  functional,  physiological  and  pathological,  those  that 
are  the  effects  of  remedial  agents,  of  food,  and  whatever  is  capa- 
ble of  influencing  the  economy,  are  the  subjects  of  observation, 
can  be  reduced  to  experiment,  and  are  cognizable  by  the  senses. 
They  occur  after  certain  modes,  they  are  subjects  of  causality, 
they  take  place  in  a  fixed  order  of  occurrence,  and  are,  conse- 
quently, capable  of  arrangement  in  the  order  or  series  of  their 
occurrence.     When  these  are  established,  or  formulae  of  the  phe- 
nomena  of  the  elemental  principles  of  the  animal  structure,  of  the 
tissues,  of  the  organs  and  functions  in  their  varied  conditions  un- 
der the  influence  of  normal  and  abnormal  agencies,  are  construct- 
ed, medicine  will  then  possess  positive  principles  of  extended  ap- 
plication, and  will  offer  the  materials  for  reflection,  combination, 
reasoning,  and  induction,  in  every  case  presented  to  observation. 
But  this  has  not  been  the  course  pursued  in  medical  science,  or 
the  spirit  of  its  practical  works.  A  late  judicious  writer  remarks, 
that  "medicine  never  continued  long  an  art  of  unbiassed  observa- 
tion, and  has  never  yet  known  the  fertilizing  influence  of  the  in- 
ductive logic."* 

The  uncertainty  that  attends  on  medicine,  and  with  which  it 
is  so  frequently  reproached,  prevailed  in  every  department  of 
science  before  the  introduction  of  positive  philosophy,  and  still 
continues  in  those  in  which  it  has  not  yet  been  admitted.  Let  it 
be  allied  to  medicine,  let  medical  science  be  prosecuted  in  the 
spirit,  and  its  investigations  be  conducted  under  the  precepts  of 
a  positive  philosophy,  and  there  can  be  no  hesitation  in  believing 
that  a  degree  of  certainty  will  attach  to  the  calculations,  and  at- 
tend the  practice  of  the  science,  of  which  at  present  it  is  difficult 
to  form  a  comprehension. 

•  The  Book  of  Analysis.  By  Tweedy  John  Todd,  M.  D. 
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From  this  train  of  reflexions  the  plan  originally  adopted  was 
abandoned,  and  it  was  thought  a  more  lasting  and  useful  perform- 
ance would  arise  by  attempting,  though  the  execution  of  the 
work  must  of  necessity  prove  defective,  the  establishment  of  prin- 
ciples of  general  application,  derived  from  an  analysis  of  the 
phenomena  manifested  in  the  structure  and  functions  of  the  ani- 
mal organism. 

A  work  of  this  kind,  it  is  by  no  means  improbable,  may  not 
prove  popular.    Students  and  practitioners  too  frequently  expect 
practical  works,  so  constructed  as  to  save  them  the  labour  of 
thought.     They  look  for  arrangements  and  categories  of  symp- 
toms, which  shall  embrace  every  variety  of  disease,  and  meet  the 
exigencies  and  even  varying  circumstances  of  particular  cases. 
They  require  didactic  rules,  positive  instructions,  formulae  and 
prescriptions  of  approved  efficacy  and  certain  operation,  applica- 
ble on  clear  indications  to  the  diversified  and  mutable  incidents 
of  the  pathological  condition.     These  expectations  are  chimerical. 
The  human  organism  is  not  a  mechanism  of  uniform  structure  and 
arrangement,  acting  in  one  uniform  mode  in  every  individual: 
nor  can  a  physician  be  reduced  to  the  capacity  of  a  mere  en- 
gineer, passively  superintending  the  movements  of  a  mechanical 
machine.   Subject  to  endless  variety  in  the  combinations  of  its  re- 
mote and  its  proximate  organic  elements,  in  the  energy  of  its 
forces,  the  manifestation  of  its  phenomena,  and  modes  of  exist- 
ence, the  animal  economy  requires,  in  order  to  its  perfect  com- 
prehension, the  most  profound  investigation,  combined  with  deep 
and  careful  reflexion.  Every  case  presents  itself  as  a  distinct  pro- 
blem, is  to  be  studied  separately,  and  its  specific  nature  and  rela- 
tions are  to  be  deduced  and  solved  by  the  application  of  fixed 
principles  on  the  rules  of  philosophic  calculation.     The  elements 
of  this  calculation,  the  principles  that  form  its  radix,  are  the  pro- 
positions evolved  from  the  analysis  of  the  phenomena  of  the  or- 
ganism, a  full  and  comprehensive  knowledge  of  its  structure, 
forces,  and  functions,  in  their  physiological  and  pathological  modes 
of  being,  thoroughly  investigated  and  clearly  established  by  cli- 
nical and  autopsical  observation,  and  minute  anatomical  research. 
This  system  can  alone  confer  on  the  proceedings  of  the  practi- 
tioner the  attribute  of  a  rational  method— without  which,  in  the  lan- 
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guage  of  Dugald  Stewart,  "his  practice  cannot  with  propriety  be 
said  to  be  guided  by  any  one  rational  principle  of  decision,  but 
only  by  blind  and  random  conjecture."* 

Before  the  discovery  by  Bacon  of  the  true  method  of  philoso- 
phizing, by  the  means  of  experiment  and  induction,  authoriti/  pre- 
sided over  science,  and  regulated  the  opinions  of  its  cultivators. 
Philosophers  were  divided  into  sects,  enrolled  under  the  banner 
of  a  school,  or  enlisted  as  the  followers  of  a  chief,  whose  name 
they  proudly  bore,  whose  doctrines  they  blindly  espoused,  whose 
volumes  they  consulted  as  oracles,  in  which  truth  alone  could  be 
discovered,  neglecting  its  only  source,  the  great  volume  of  na- 
ture. In  this  light  were  regarded  Pythagoras  and  Zeno,  Socrates, 
Plato,  and  Aristotle,  amongst  the  ancients;  Descartes,  Leibnitz, 
and  Newton,  of  the  moderns. 

In  medicine  this  slavish  obedience  to  authority  was  equally 
prevalent.  The  despotism  of  Galen  ruled  through  no  less  a  pe- 
riod than  fifteen  hundred  years,  during  which  the  only  liberty  a 
writer  dared  to  assert,  was  a  commentary  on  his  works,  and  the 
boldest  flight  of  genius,  an  extension  of  his  doctrines,  or  a  modi- 
fication of  his  principles.  When  this  domination  was  overthrown, 
it  was  for  no  other  purpose  than  to  supplant  it  by  another,  changed 
in  name  and  in  form,  but  of  the  same  character. 

Philosophy  and  physics  have  been  freed  from  the  jargon  of  the 
schools;  and  the  cant  of  logic,  which  so  long  imposed  the  mask  of 
ignorance  for  knowledge,  and  the  gloss  of  error  for  science,  has 
been  exposed  and  discarded.  The  chains  of  authority  have  been 
broken  by  the  genius  of  Bacon — magnus  autoritatis  contemptovy 
osorque—vnd  philosophers  clearly  understand  that  knowledge  is 
to  be  acquired  in  no  other  manner  than  by  laborious  investiga- 
tion, and  that  to  be  acquainted  with  the  truths  of  nature,  they  must 
be  extorted  by  the  painful  labour  of  experiment,  analysis,  and 
close  induction. 

Unhappily  this  conviction  has  not  been  sufficiently  impressed 
on  medical  philosophers,  and  authority  continues  in  our  science 
to  shed  abroad  its  disastrous  influence.  It  has  retarded,  and  must 
continue  to  shackle  the  progress  of  our  science,  and  opposes. 
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while  adhered  to,  a  most  formidable  obstacle  to  its  improvement. 
So  long  as  opinions,  precepts,  and  practical  proceedings,  are  re- 
ceived on  authority  alone,  they  can  be  tested,  their  truth  and 
correctness  can  be  determined  only  by  corresponding  authority. 
But  the  young  and  inexperienced  will  always  defer  to  the  autho- 
rity of  those  elder  than  themselves,  and  more  elevated  in  the  pro- 
fession, and  it  is  only  after  years  of  repeated  failures,  and  dearly 
purchased  experience,  that  they  reach  the  conviction  that  the  au- 
thority on  which  they  had  implicitly  relied,  had  been  a  false 
guide  directing  their  steps  astray.  But  how  is  the  error  retrieved 
—by  substituting  their  own  opinions  as  authority,  or  embracing 
that  of  some  other,  with  no  firmer  footing,  exposed  to  the  same 
deceptions  and  fallacies,  as  that  which  is  abandoned.     Hence  it 
has  resulted,  that  under  the  guidance  of  authority,  the  course  of 
medicine  has  ever  been,  and  must  continue  to  be,  halting,  uncer- 
tain, vacillating,  and  irregular.  Authority  has  done  little  more  in 
science  than  to  accumulate  around  its  threshold,  the  rubbish  of 
error,  concealing  its  entrance,  and  debarring  from  its  access. 

But  when  authority  is  discarded,  and  induction  and  analysis, 
or  positive  philosophy,  preside  over  science,  facts  take  the  place 
of  opinions,  phenomena  are  attested  where  assertions  were  pro- 
nounced, substantial  theories  replace  hazarded  hypotheses,  and 
practical  proceedings,  guided  by  principles,  follow  a  rational  me- 
thod, instead  of  a  routine  enjoined  by  arbitrary  dicta.  By  appeal- 
ing to  reason,  and  referring  every  thing  to  investigation,  all  take 
the  same  level;  the  shroud  of  mystery  is  torn  away,  the  master, 
clothed  with  no  imaginary  importance,  may  be  judged  by  the  pu- 
pil, truth  cannot  long  be  obscured,  and  the  reign  of  error  is  of 
short  duration.  The  march  of  improvement  is  onward,  for  an  error 
positively  refuted  cannot  be  again  resumed.     In  medicine,  truth 
must  be  investigated  in  the  same  manner  as  in  chemistry,  physics, 
and  mathematics,  by  the  experimental,  analytic,  and  inductive  me- 
thod, applied  to  all  the  objects  of  its  inquiry  and  research.  In  this 
manner  general  conclusions  can  be  ascertained,  and  when  these 
meet  with  the  confirmation  of  repeated  experience  and  diversified 
observation,  they  may  be  adopted  as  principles  capable  of  a  safe 
and  sound  application—it  is  knowledge,  as  far  as  knowledge  can 
be  acquired— it  is  truth,  as  far  as  our  faculties  enable  us  to  pene- 
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trate  the  truth.  It  is  this  method  which  has  been  attempted, 
though  imperfectly,  in  this  work,  and  the  introduction  of  which, 
in  medicine,  it  is  the  design  of  the  writer  to  advocate  and  adopt 

The  systems  of  practical  medicine  of  the  present  period  may 
be  referred  to  three  classes,  as  constructed  on  difierent  methods 
or  principles: — 1st.  Symptomatic  medicine,  in  which  groups  of 
symptoms  constitute  diseases,  and  exclusively  furnish  the  indica- 
tions of  practice.  2d.  Organic  medicine,  in  which  diseases  are 
treated  in  reference  to  special  organs  and  particular  alterations  of 
texture:  and  3d.  Physiological  medicine,  in  which  the  modifica- 
tions of  the  physiological  or  vital  action  of  the  tissues,  the  ab- 
normal reaction  of  organs,  are  regarded  as  the  essential  character 
of  disease,  and  the  guide  to  their  treatment. 

Each  of  these  systems  possesses  its  advocates.  The  first  is  al- 
lied intimately  with  ontological  views  of  diseases,  and  is  followed 
chiefly  by  the  British,  many  German,  Italian,  and  French  physi- 
cians, and  is  chiefly  in  vogue  in  the  United  States.  It  has,  not- 
withstanding, serious  defects.  Symptoms  do  not  constitute  in 
themselves  a  basis  of  a  sound  or  safe  method  of  practice.  They 
are  the  signs,  addressed  to  the  senses,  of  the  abnormal  state  or  suf- 
ferings of  the  organs,  but  do  not  instruct  us  as  to  the  nature  of  the 
change  that  has  ensued,  which  constitutes  the  disease.  The  symp- 
toms too  are  often  delusive,  being  expressed  in  other  organs  than 
those  the  true  seat  of  disorder.  In  spasms,  convulsions,  and  paralysis, 
the  muscles  exhibit  the  symptom  or  manifestation  of  the  disease, 
while  it  is  seated  in  reality  in  the  nervous  centres  excitative  of 
muscular  contraction,  and  may  even  be  communicated  only  se- 
condarily to  these,  having  its  location  in  other  tissues.  Numerous 
other  similar  instances  might  be  adduced  to  prove  the  fallacious- 
ness of  symptoms,  taken  exclusively  for  the  formation  of  correct 
doctrines  in  medicine,  or  guides  to  a  safe  and  judicious  practice. 
Symptoms  being  always  effects,  must  be  referred  and  traced  up 
to  their  causes — the  organ  and  the  condition  of  the  organ  whence 
they  jDroceed — in  order  that  they  may  be  understood,  and  that 
just  conclusions  be  deduced  from  them.  But  for  this  purpose  full 
and  adequate  instruction  is  required  in  the  structure  or  anatomi- 
cal composition  of  the  organs,  and  in  their  physiological  offices 
or  vital  functions.  Without  this  knowledge,  symptoms,  which  are 
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the  language  of  suffering  or  of  diseased  organs,  the  expression  of 
the  abnormal  reaction  of  the  organism,  are  addressed  to  those 
ignorant  of  their  meaning,  and  incapable  of  comprehendmg 
their  import.  The  uninformed  vulgar  can  perceive  the  symptoms 
of  disease  as  well  as  the  physician,  but  it  is  the  instructed  physi- 
cian  alone,  who  can  appreciate  their  meaning,  obtains  from  them 
correct  ideas,  and  acts  on  them  with  certainty  for  the  attamment 
of  beneficial  ends.  Symptoms  are  the  instruments  by  which  a 
knowledge  of  disease  is  to  be  acquired,  by  which  it  is  recognised, 
but  they  are  not  the  disease  itself,  nor  do  they  compose  the 
knowledge  of  the  disease.     Symptomatic  medicine  approaches 

closely  to  empiricism.  ,    r  xu 

Organic  7nedicine  is  of  modern  origin.  It  has  grown  out  of  the 
extended  and  successful  cultivation  of  pathological  anatomy,  which 
has  shed  so  much  light,  in  the  present  era,  on  the  seats  and  nature 
of  many  diseases,respecting  which  the  most  vague  ideas  formerly 
prevailed.     From  the  immense  advantages  conferred  by  the  ar- 
rangement and  management  of  the  numerous  hospitals  of  Pans, 
this  branch  of  medical  science  has  been  carried  to  a  higher  state 
of  perfection  in  that  capital,  than  in  any  other  city.     It  is  there 
that  the  doctrines  of  organic  medicine  chiefly  are  advocated,  and 
from   which  have  emanated   so   many  admirable  publications, 
illustrating  the  organic  characters  of  disease;  works  which  will 
ever  remain   monuments  of  the   zeal,  industry,  research,  and 
ability  of  their  authors.  Organic  medicine  in  France  can  boast  of 
the  names  of  Bayle,  Corvisart,  Laennec,  Bichat,  Bertin,  Rostan, 
Gendrin,  Andral,  BouiUaud,  Louis,  Boisseau,  and  Cruveilhier.  In 
Britain,  Abercrombie,  Hope,  Bright,  Craigie,  and  Forbes,  have 
commenced,  and  Baillie  pursued  the  same  career;  while  Soemmer- 
ing Lobstein,*  Meckel,  and  Otto,  are  its  cultivators  and  support- 
ers'in  the  medical  science  of  Germany.     Why  cannot  this  list  of 
honourable  and  distinguished  names  be  enlarged  by  those  of  Ame- 
rican physicians,  successfully  improving  and  contributing  to  this 

.  The  treatise  of  Lobsteln  on  the  Structure.  Functions,  and  Diseases  of  the 
Human  Sympathetic  Nerve,  has  been  lately  translated  from  the  Latm  of  be 
Original,  by  Dr.  Pancoast,  and  published  in  this  cUy.  He  has  ennched  the 
text  with  a  number  of  notes,  embracing  sound  and  jud.c.ous  views.  It  is  » 
work  which  should  be  found  in  the  library  of  every  physician. 
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important  and  advancing  department  of  science?  Professor  Horner, 
of  this  city,  can  alone  be  cited  as  having,  in  a  methodical  publica- 
tion, directed  attention  to  this  subject.  Had  the  gifted  and  indefati- 
gable Godman,  my  estimable  friend,  whose  memory  recalls  so 
many  regrets,  and  whose  early  loss  must  be  deeply  deplored, 
been  permitted  to  continue  on  his  course,  to  which  he  had  given 
this  direction,  there  would  have  been  less  cause  to  reproach,  in 
this  respect,  the  lagging  science  of  our  country.  But  our  greatest 
evil  lies  in  the  paucity  of  our  hospitals,  and  the  miserable  ma- 
nagement, as  it  regards  the  great  interests  of  science,  under  which 
they  are  placed.  Until  the  facilities  of  investigation  are  freely 
granted  to  the  medical  profession  in  these  institutions,  organic 
medicine  cannot  flourish  in  this  country,  nor  can  important  con- 
tributions of  positive  knowledge,  derived  from  pathological  ana- 
tomy, be  ofiered  for  the  improvement  of  the  healing  art  It  is 
the  public,  not  the  profession,  however,  that  sufiers  the  most  im- 
mediately from  the  present  ill-judged  arrangements,  and  pays  the 
penality  of  an  adherence  to  antiquated  errors,  and  the  propaga- 
tion of  false  views  of  the  nature  and  treatment  of  disease. 

Organic  medicine  demonstrating  to  the  senses  by  autopsy  the 
tissues  and  organs  concerned  in  disease,  and  the  alterations  of 
structure  they  have  sufiered,  possesses,  in  this  respect,  nothing 
vague  or  indefinite.     As  far  as  it  goes  its  facts  are  positive,  the 
knowledge  it  imparts  is  certain,  yet  it  is  defective.  It  teaches  that 
ivhich  is  true,  but  it  is  not  all  the  truth.  The  alterations  of  struc- 
ture it  reveals  are  efiects;  they  have  been  preceded  by  an  antece- 
dent cause,  which  is  essentially  the  disease.     Organic  alteration 
of  structure  being  once  accomplished,  our  means  of  restoration  to 
the  natural  state  are  feeble,  limited,  and  not  often  successful.  The 
physician  must  anticipate  this  event,  and  to  do  so  with  certitude 
and  efiect,  he  must  be  able  to  penetrate  to  a  knowledge  of  this 
cause,  to  expose  the  nature  of  its  action,  and  determine  the  cha- 
raeteristic  features  of  this  phenomenon,  which  is  entirely  physio- 
logical.    Organic  medicine  conducts  to  this  knowledge;  it  must 
precede  and  prepare  for  the  reception  of  physiological  medicine. 
When  the  various  alterations  of  the  organic  elements,  tissues  and 
organs,  are  disclosed,  and  traced  through  the  series  of  their  suc- 
cessive stages^  the  difficulty  of  arriving  at  the  first  or  commenc- 
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ing  fact  of  the  series  will  almost  entirely  disappear— and  we  then 
reach  the  proximate  cause  of  disease.  Ot-ganic  medicine  as  a  sys* 
tern,  exclusive  of  physiological  principles,  leading  to  no  clear  in- 
dications of  treatment,  it  is  to  be  apprehended,  may  be  obnoxious 
to  the  reproach  maliciously  insinuated  by  the  enemies  of  Hippo^ 
crates  against  his  treatment— that  it  was  a  contemplation  of 

death. 

Physiological  medicine  has  more  ambitious  pretensions.  It  at- 
tempts to  divine  the  nature  of  disease,  by  the  diSftovery  of  the 
nature  of  the  vital  actions  and  phenomena--^the  reaction  of 
the  organism  to  impressions — the  laws  these  follow,  and  the 
mutations  to  which  they  are  exposed  and  suffer,  in  which  last 
consist  the  essential  character  of  disease.  From  these  data  are 
inferred  positive  methods  of  treatment,  calculated  on  the  actual 
phenomena  of  disease,  the  powers  and  modifying  influences  on 
the  organs  of  remedial  means.  Physiological  medicine  is  unques- 
tionably established  on  the  best  method,  but  its  claims  to  implicit 
confidence  cannot  be  allowed  while  physiological  knowledge  re- 
mains imperfect. 

Most  systems  of  medicine  have  been  truly  physiological.  Those 
based  on  the  vicious  humoral  pathology,  the  chemical,  mechani- 
cal, and  physico-chemical  doctrines,  were  all  erected  on  the  pre- 
valent physiological  ideas  of  the  time;  but,  as  these  were  no  more 
than  suppositions,  the  doctrines  themselves  were  mere  collections 
of  hypotheses.  The  theory  of  Hoffman,  and  its  modification  by 
CuUen,  were  of  the  same  character.  Brown  made  an  auspicious 
commencement;  he  struck  out  a  mother-thought  fruitful  in  its  ap- 
plications; he  opened  the  route,  which,  most  probably,  must  be 
followed  in  the  pursuit  of  this  investigation;  yet  so  utterly  desti- 
tute was  he  of  correct  anatomical  and  physiological  information, 
that  every  subsequent  step  was  but  a  series  of  errors.  Darwin  and 
Rush,  better  instructed  than  Brown,  adopting  his  first  principle, 
formed  systems  of  greater  truth,  of  more  extended  applicatioti, 
conducting  to  more  just  conclusions  and  of  happier  tendencies  in 
practice.  But  they  could  not  resist  the  influence  of  the  time  in 
which  they  lived.  Their  materials  were  most  defective;  the  phy- 
siological and  anatomical  facts  they  were  compelled  to  employ 
were  imperfect — not  adequately  authenticated— too  frequently 


hypothetical:  analytical  anatomy  was  unknown  in  England  and 
tlhis  country,  and  pathological  anatomy  had  received  no  methodi«> 
eal  cultivation^  Surrounded  with  these  difficulties,  their  genius 
€t)uld  tiot  emancipate  them  from  errors  fatal  in  their  conse-^ 
quenees;  and,  though  their  doetrines  will  ever  be  esteemed  /is 
monuments  of  powerful  intelligences,  they  can  be  regarded  in  no 
Other  light  than  fts  approximating  gradations  in  the  advance  of 
truth. 

Broussais  has  been  more  fortunate  in  his  tinae.  Every  depart- 
ment of  medical  sciehce  has  been  pressed  forward  with  a  zeal,  in- 
dustry, and  talent,  never  before  equalled,  and  in  methods  of  su- 
perior order.  The  improvement  has  been  corresponding.  Ana- 
lytical anatomy  is  established,  and  advances  rapidly  to  perfection. 
Pathological  anatomy,  to  which  he  gave  so  powerful  an  impulse 
in  his  Chronic  Phlegmasise,  assumes  daily  a  higher  influence, 
while  physiological  investigations,  prosecuted  in  the  spirit  of  a 
strict  philosophy,  are  unravelling  the  mystenfOB  of  vital  and  func- 
tional phenomemL  The  doctrine  of  Broussais,  evolved  by  his  ex- 
tensive pathological  researches  and  clinical  observations,  combined 
with  a  method  often  of  rigid  induction,allies  the  principle  of  Brown 
with  the  general  anatomy  of  Bichat.  This  doctrine,  in  its  fullest 
extent,  can  be  considered,  however,  as  no  more  than  the  physio- 
logy and  philosophy  of  irritation.  This  great  and  extended 
phenomenon,  productive  of  so  many  and  diversified  consequences, 
he  has  appreciated  more  clearly,  and  more  fully  developed,  than 
any  who  have  preceded  him.  His  system  is,  however,  but  par- 
tial— it  is  not  universal.  Physiological  knowledge  lies  far  in  the 
rear  of  that  state  of  perfection  to  which  it  will  arrive;  the  myste- 
ries of  vital  phenomena,  the  laws  of  vital  activity,  no  one  can 
pretend,  are  spread  before  us  in  a  blaze  of  light,  leaving  no  doubts, 
no  hesitancies,  no  difficulties,  as  to  their  nature.  For  no  system  of 
physiological  medicine  can,  then,  be  claimed  the  attributes  of  in- 
fallibility and  perfection.  The  system  of  Broussais  contains  many 
and  important  truths;  but  it  is  not  all  true,  nor  does  it  compass 
all  truth.  It  is  enforced  by  its  author  in  too  dogmatical  a  spirit. 

In  the  present  state  of  medical  knowledge,  the  wisest  course  of 
proceeding  is,  probably,  to  generalize  with  a  cautious  spirit,  un- 
der the  guidance  of  analysis  and  induction,  all  the  facts  of  medi- 
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cine,  reconcileable  with  a  fixed  principle  substantially  based,  or 
a  universal  phenomenon;  thus  forming  a  philosophical  eclectism, 
freed  from  a  blind  adherence  to  any  one  system— TVo*  Rutulusve 
fuaU  This  course  has  been  attempted,  though  executed  feebly, 
and  it  may  be,  with  a  failure,  in  the  present  work.  Composed  at 
snatches  in  the  uncertain  intervals  of  a  hurried  and  fully  occu- 
pied life,  without  the  opportunities  of  revision  and  correction,  and 
frequenOy  under  the  acute  suffering  of  a  painful  affection,  many 
imperfections  must  exist.  Should  it  tend  to  impart  a  better  di- 
rection to  the  pursuits  of  the  medical  student  of  this  country,  for 
whom  it  is  intended,  the  object  contemplated  by  it  will  have  been 
attained. 

In  the  preparation  of  this  work  I  have  freely  drawn  for  mate- 
rials on  various  writers.  In  this  list  I  may  enumerate,  as  the  prin- 
cipal, Haller,  Bichat,  Beclard,  Broussais,  Adelon,  Gendrin,  An- 
dral,  Meckel,  Bell,  Wedemeyer,  Begin,  Bourdon,  Tiedemann, 
and  the  different  journals  of  the  day. 


THE 


PRINCIPLES  OF  MEDICINE. 


CHAPTEH  I.   , 


A  VERY  cursory  examination  of  the  objects  of  nature,  is  suffi- 
cient to  demonstrate  the  existence  of  two  great  divisions  having 
few  or  no  correls^tive  points,  but  standing  opposed  to  each  other 
in  almost  every  characteristic  trait. 

Matter  or  the  constituent  elements  of  the  universe,  may  be  di- 
vided into  two  kinds;  inorganized,  brute  or  dead  matter;  and 
organized  or  living  matter.  Unorganized  matter  is  subjected  to 
the  forces  whose  generality  of  action,  constitutes  physical  and 
chemical  laws  :  organized  matter  is  influenced  by  the  same  forces 
to  a  certain  extent,  but  is  especially  characterized  by  another  and 
entirely  different  force,  or  power,  whose  generality  of  action, 
composes  the  vital  or  organic  laws,  or  laws  of  living  matter.  In 
organized  matter,  vital  laws  hold  supremacy,  and  control  those 
of  physics  and  chemistry,  which  they  modify  and  render  sub- 
servient, on  many  occasions,  to  the  purposes  of  vitality. 

In  both  these  extensive  divisions,  matter  in  its  ultimate  ele- 
ments is  the  same,  but  differs  entirely  as  to  its  forms  and  proper- 
ties; they  are  infinitely  more  numerous  in  unorganized,  than  In 
organized  matter.  The  duration  of  the  forms  that  matter  assumes, 
and  the  properties  it  acquires  in  its  inorganized  state,  is  indefi- 
nite; they  may  exist  from  a  few  moments  to  a  thousand  ages. 
But  in  organized  matter  its  forms  and  properties  have  a  limited 
existence;  a  period  is  allotted  to  each,  beyond  which  it  cannot  be 
continued. 

These  two  divisions  of  matter  differ  further  in  many  other  im- 
portant particulars,  which  in  a  regular  treatise  on  physiology,  it 
would  he  nronnr  1o  fli»spribr>.      Tf  will  hp  «!ufTiripn^  ^or  oiir  mir- 
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poses,  to  designate  in  a  general  manner  the  prominent  points  in 
which  they  contrast  with  each  other. 

Inorganized  and  organized  matter  differ,  first,  as  to  compo- 
sition, and  form;  second,  chemical  nature  and  interior  dispo- 
sition, or  molecular  arrangement;  third,  in  their  origin  or  pri- 
mary formation;  fourth,  in  the  mode  of  conservation  or  existence; 
and  lastly,  in  their  termination  or  end. 

From  the  great  diversity  that  in  so  many  respects  signalizes 
inorganized  and  organized  matter,  they  diverge  to  the  most  ex- 
treme points,  and  their  consideration  forms  totally  distinct 
branches  of  pursuit  or  studies.  The  forms,  the  forces,  and  the 
laws  of  inorganized,  or  dead  matter,  are  the  subjects  embraced  in 
physics  and  chemistry;  the  forms,  the  forces,  and  the  laws  of 
organized,  or  living  matter,  are  the  object  of  the  physiological 
sciences.  Of  the  sciences  occupied  in  the  investigation  of  nature, 
physiology  may  claim  the  highest  rank;  it  embraces  in  its  re- 
searches the  larger  proportion  of  the  bodies  of  the  universe;  it  is 
engaged  in  observing  and  unfolding  phenomena  of  the  most  ele- 
vated order;  and  which 'belong  to  the  most  elaborated  and  per-  • 
fected  of  the  works  of  creation. 

Having  enumerated  the  differences  that  exist  between  inorgan- 
ized and  organized  matter,  this  last  is  to  be  noticed  in  its  general 
relations. 

It  has  been  said,  that  the  forms  and  phenomena  of  organized 
matter,  are  the  objects  of  phj'siological  research;  physiology  may 
be  defined  the  science  of  life.  Taking  in  its  scope  so  extended 
a  field,  it  is  susceptible  of  several  divisions.  When  confined 
solely  to  the  general  phenomena  of  organized  beings,  treating  in 
an  abstract  and  philosophical  manner,  the  phenomena  of  life,  it 
constitutes  general  physiology.  These  beings  are,  however,  of 
very  different  nature,  forming  two  extensive  divisions  of  or- 
ganized matter,  vegetable  and  animal.  Physiology,  as  it  is  en- 
gaged with  the  vital  phenomena  of  vegetables  and  animals,  is 
named  vegetable  or  animal  physiology,  and  when  occupied  with 
that  of  a  single  species,  it  is  called  special  physiology,  as  of  the  ele- 
phant, the  horse,  &c.;  when  devoted  to  man  it  is  called  human 
physiology. 


Sect.  I. — 0/ Organized  Bodies.  *" 

The  peculiar  and  essential  characters  of  organized  beings,  are 
first,  they  commence  their  mode  of  being  by  a  generation,  that 
is-,  they  proceed  from  a  molecule  that  has  previously  belonged  to 
another  being  similar  to  themselves,  and  after  certain  develop- 
ments they  separate  at  epochs  of  fixed  recurrence  from  the  pa- 
rent, or,  as  it  may  be  expressed,  they  have  a  birth;  second,  they 
are  developed  after  a  determinate  type,  from  which  there  can 
be  but  inconsiderable  deviations;  third,  they  have  the  power  to 
maintain  themselves  hy  the  appropriation  and  assimilation  of 
exterior  matter  to  their  own  substance,  or  to  conserve  themselves 
as  individuals  by  a  nutrition;  fourth,  they  preserve  themselves 
by  their  inherent  forces  and  recuperative  actions,  to  a  certain 
extent  against  the  causes  that  tend  to  their  destruction;  fifth,  they 
continue  their  species  or  race  by  a  reproduction;  sixth,  they  have  a 
limited  existence,  during  which  they  pass  through  certain  stadia 
called  ages,  and  terfninate  by  a  death. 

The  whole  of  these  acts  constitute  life,  and  are  the  result  of 
motions  or  actions  of  which  organized  matter  alone  is  suscepti- 
ble. In  what  manner  organized  matter  acquires  its  susceptibility 
for  these  actions  is  unknown,  but  when  it  is  once  acquired,  those 
actions  are  excited  and  continued  by  the  impressions  of  exter- 
nal agents,  called  stimuli.  The  capacity  or  aptitude  for  vital 
phenomena  may  exist,  but  without  the  impression  of  stimuli  to 
call  them  forth,  they  remain  quiescent  This  fact  or  principle  is 
exemplified  in  the  seeds  of  plants,  and  the  ova  of  oviparous  ani- 
mals. The  first  will  not  germinate  without  the  combined  influ- 
ence of  heat,  moisture  and  oxygen ;  and  the  last  require  for  the 
excitement  of  their  vital  movements,  heat  and  oxygen. 

Life  is  then,  as  was  announced  by  Brown,  called  into  activity 
and  maintained  by  stimuli,  or  is  the  consequence  of  the  operation 
of  stimuli  or  excitants,  on  organized  matter. 

The  recognition  of  this  principle  is  of  the  highest  importance. 
It  is  the  first  element  of  every  problem,  involving  considerations 
of  vital  phenomena,  and  must  be  the  starting  point  of  all  our 
reasonings  on  the  animal  economy,  the  functions  of  the  organs, 
the  modifications  they  experience,  and  the  manner  in  which  they 
are  influenced.     It  is  this  nrinciole  that  renders  all  the  objects  of 
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nature  that  surround  us,  or  can  be  made  to  act  on  our  systems, 
as  heat,  light,  electricity,  magnetism,  the  air,  our  food,  drink, 
clothing,  medicines,  and  other  remedial  means,  modifiers  of  our  ^ 
organs,  and  the  organic  actions.  Hence  these  causes,  exceedingly 
dififerent  in  their  nature,  have,  notwithstanding,  the  same  general 
modes  of  action  on  the  organized  structure,  either  exciting  or 
diminishing  the  organic  actions  of  the  organ  or  organs  receiving 
their  impression;  they  are  stimulants  or  sedatives.  All  thca-e- 
cognized  phenomena  of  physiological  or  pathological  life,  may 
be  explained  on  these  two  different  modes  of  action,  as  occurring 
in  structures  of  different  nature  and  functions ;  and  all  the  agents 
we  employ,  as  far  as  our  researches  can  be  carried,  have  no  other 
appreciable  mode  of  action.  The  same  causes  are,  according  to  the 
degree  of  their  activity,  and  the  intensity  of  action  they  produce, 
supporters  or  destroyers  of  vital  phenomena,  morbific  or  health- 
ful and  remedial  agents.  If  specific  modes  of  action  do  exist, 
they  are  unknown,  and  we  can  derive  no  assistance  from  their 
admission  in  explaining  the  phenomena  of  the  animal  economy 
in  a  natural  condition,  or  be  aided  in  the  adoption  of  practical*  ^ 
means  to  combat  them  in  a  morbid  state. 

Whether  the  capacity  to  be  thus  influenced  by  stimuli,  is  a  proper- 
ty matter  acquires  by  its  organization;  or  whether  it  proceeds  from 
an  immaterial  or  imponderable  principle,  acting  through  organized 
matter,  is  a  question  of  metaphysics  entirely  foreign  to  medicine. 
Our  science  has  regard  only  to  demonstrable  facts. 

What  we  know  as  certain,  is,  that  organization  and  vitality  are 
inseparable;  they  cannot  exist  in  an  isolated  state.  Of  vitality 
we  can  form  no  conception,  but  as  it  is  displayed  in  organized 
matter;  and  of  organized  or  living  matter,  our  knowledge  is 
altogether  derived  from  the  vital  phenomena  it  displays. 

Let  vitality  then  be  considered  as  a  property  of  organized 
matter,  or  an  immaterial  principle,  that  can  act  only  through 
material  organs,  and  is  influenced  by  their  condition,  the  result 
is  the  same.  It  is  organized  matter,  its  structure,  its  properties, 
its  actions,  and  the  laws  these  observe,  that  constitute  the  pro- 
per object  of  the  researches  and  reflexions  of  the  medical  philo- 
sopher and  physiologist.    « 

Animal  matter  assumes  three  principal  forms,  gelatin,  albumen, 
and  fibrin,  which  are  the  remote  org:anic  elements  of  the  animal 
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structure;  and  which  arranged  in  fibres  and  filaments,  and  vari- 
ously modified,  compose  the  basis  of  its  different  tissues,  organs, 
&c.  Each  of  these  forms  does  not  enter  into  the  composition  of 
every  class  of  animals;  they  are  not  to  be  found  indiscriminately 
in  every  tissue,  or  organ;  and  do  not  manifest  the  same  vital  phe- 
nomena. 

Animals  of  the  lowest  class,  as  polypi,  &c.  are  composed  en- 
tirely of  gelatin.  Their  organization  and  vital  phenomena  are  of 
the  simplest  order;  they  possess  neither  organs  nor  vessels;  they 
are  formed  of  a  single  tissue;  possess  a  single  function,  nutrition; 
and  offer  only  a  single  manifestation  of  vitality,  contraction. 

Ascending  in  the  animal  scale,  fibrin  and  albumen  are  super- 
added; the  animal  organization  is  more  complicated;  vessels,  nu- 
merous tissues,  and  organs  variously  composed,  fxist;  and  the 
vital  phenomena  are  multiplied. 

Man  placed  at  the  head  of  the  zoological  scale,  presents  the 
animal  organization  in  its  most  perfect  condition.  His  organism 
is  its  terminating  point  He  includes  every  structure  of  the  in- 
ferior grades,  and  is  the  accomplishment,  the  complete  develop- 
ment of  the  uniform  type,  that  presides  over  the  organization  of 
the  great  class  of  the  vertebrated  animals.  In  prosecuting  physiolo- 
gical investigation,  our  attention  must  not  be  riveted  on  this  per- 
fected structure.  We  must  interrogate  vital  phenomena  and 
examine  organized  or  vital  structure  thoughout  organized  beings, 
from  complex  man  to  the  simple  spongiaria  and  monad,  and  the 
vast  kingdom  of  vegetable  existence.  It  is  in  this  manner  alone, 
we  can  acquire  correct  and  determinate  information,  on  the  orga- 
nic or  vital  structure  and  actions  of  the  human  system  itself. 

Having  taken  this  hasty  survey  of  organized  beings,  and  the 
general  characters  of  organized  matter,  we  are  now  prepared  to 
enter  upon  the  study  of  the  human  formation,  and  the  ph3'siolo- 
gical  history  of  man. 


Sect.  II. — *^nalytical,  or  General  Jlnatomy, 

Anatomy  is  defined  to  be  the  science  of  organization.  It  con- 
sequently embraces  all  organized  beings,  and  is  divided  into 
phytotomia,  or  vegetable  anatomy;   and  zootomia,  or  animal 
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anatomy.    ThiiJ  last  comprehends  zootomia  proper,  or  compara- 
tive anatomy,  and  anthropotomia,  or  the  anatomy  of  man. 

A  further  division  is  descriptive  or  special  anatomy,  which  is 
occupied  with  the  particular  description  of  the  form  and  relations 
of  each  separate  organ  or  tissue;  and  general  anatomy,  which  treats 
of  the  composition,  disposition,  and  functions  of  the  different  tissues 
common  to  many  organs.  For  this  last,  which  is  entirely  of 
modern  origin,  we  are  indebted  to  the  genius  of  Bichat,  who, 
seizing  on  the  ideas  emitted  by  Bordieu,  Barthez,  and  Pinel,  ex- 
tended them  into  a  beautiful  and  comprehensive  doctrine.  This 
department  of  anatomy  should  engage  the  constant  attention  of 
the  physician.  It  is  the  source  whence  are  derived  all  sound 
principles  and  correct  views,  in  physiology,  pathology,  therapeu- 
tics, and  practice. 

A  very  slight  knowledge  of  animal  organization,  is  sufficient  to 
show,  that  in  the  higher  classes,  it  is  a  compound,  into  the  composi- 
tion of  which  enter  very  different  structures,  having  only  a  general 
analogy  in  their  elements,  form,  properties,  and  function.  The 
ultimate  organic  animal  elements,  are  the  same  in  all  the  struc- 
tures, but  the  proportions  and  form  vary,  and  to  each  change  of 
proportion  and  form,  is  attached  a  difference  of  property  and 
function. 

The  human  organization  is  to  be  studied  then,  as  a  compound 
structure,  consisting  of  various  remote  and  proximate  or  imme- 
diate animal  elements,  or  principles,  whose  reunion  into  different 
forms,  compose  the  tissues,  organs,  apparatus,  and  systems  of  the 
animal  economy.  To  acquire  definite  and  clear  ideas  of  the  con- 
dition of  its  existence,  it  must  be  analytically  examined;  decom- 
posed, as  it  were;  and  each  of  its  elements  separately  consi- 
dered. 

The  remote  animal  organic  elements,  gelatin,  fibrin,  and  al- 
bumen, exist  in  two  states,  solid  and  fluid,  forming  a  fixed 
animal,  and  moveable  animal  matter.  Between  these,  dur- 
ing life,  is  maintained  an  incessant  action;  they  are  mutually 
dependent  on,  and  convertible  into  each  other.  With  the  addi- 
tion of  some  other  elements,  as  lime,  sulphur,  phosphorus,  iron, 
some  alkalies,  &c.  they  constitute  the  human  structure. 

The  fluids  exceed  in  quantity  the  solids;  the  precise  proportion 
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between  the  two  cannot  be  exactly  determined.  It  must  vary 
with  different  individuals,  but  may  be  taken  at  a  medium  as  nine 
or  six  is  to  one. 

» 

The  blood  is  the  principal  of  the  fluids.  It  is  constantly  re- 
newed from  without;  contains  all  the  other  fluids  which  separate 
from  it,  and  gives  origin  to  the  solids.  It  has  been  appropriately 
named  liquid  flesh. 

The  solids  assume  determinate  forms  and  consistency,  in  each 
texture  and  organ.  They  are  the  seat  of  the  vital  properties,  and 
movements.  Consisting  of  one  or  more  of  the  organic  animal 
elements  differently  combined,  and  their  molecules  variously 
arranged,  they  are  extended  into  fibres,  spread  out  into  mem- 
branes, moulded  into  vessels,  disposed  into  globular,  or  vesicular 
and  areolar  tissue;  every  where  interstitial,  though  in  different 
degrees,  they  are  every  where  more  or  less  permeable  to  the 
fluids;  they  are  soft,  or  firm,  contractile,  extensible,  or  resisting. 
All  ihe  organs,  all  the  different  tissues  are  thus  composed  in  va- 
riable proportions  of  solids  and  fluids.  The  first  impart  the  form, 
the  peculiar  character  of  the  texture,  the  consistency,  volume  of 
the  organs,  &c.  They  contain  the  fluids,  and  between  the  two 
exist  movements,  whence  result  nutrition  in  health;  unnatural 
formations  in  disease,  and  the  separation  of  each  particular  fluid 
by  special  organs,  constituting  the  secretions  and  excretions, 
both  natural  and  morbid. 

As  the  organism  is  thus  composed  of  parts  that  contain — the 
solids;  and  parts  that  arc  contained — the  fluids,  it  has  been  sup- 
posed that  the  solids  consisted  entirely  of  vessels.  This  cannot, 
however,  be  true  of  the  vessels  themselves;  besides  nutrition, 
the  composition  and  decomposition  of  the  body,  cannot  be  ac- 
complished while  the  blood  is  retained  in  columns  in  the  vessels. 
For  thej)erformanceof  this  function,  which  is  a  molecular  action, 
*  it  is  essential  that  the  blood  should  pass  from  them,  that  it  move 
in  the  interstices,  and  amongst  the  globules  and  molecules  of  the 
fixed  animal  matter,  every  where  porous,  that  its  molecules  may 
be  in  immediate  contact  with  those  of  the  solids. 

These  cannot,  therefore,  be  considered  as  a  mere  assemblage 
of  vessels.  Besides,  repeated  microscopical  observations  have 
shown  satisfactorily,  that  the  ultimate  animal  organic  structure  is 
vesicular  or  globular,  in  almost  every  tissue.    There  is  even 
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some  foundation  for  regarding  these  globules,  as  atomic  par- 
ticles of  animal  matter  or  organic  atoms.  Nothing  is  more  evi-; 
dent,  in  attentively  examining  the  circulation  by  the  microscope, 
but  that  it  is  carried  on  in  channels  formed  in  the  minute  globu- 
lar structure,  and  not  in  tubes  or  vessels.     But  of  this  hereafter. 

The  solids  may  be  separated  by  mechanical  division  into  fibres, 
and  these  again  into  other  fibrils  almost  indefinitely.  It  was  con- 
cluded from  this  circumstance,  that  a  single  elementary  fibre, 
which  was  the  last  filament  that  could  be  conceived  of,  formed 
the  basis  of  all  the  solids.  The  cellular  tissue  was  conjectured  to 
be  its  first  product,  of  which  all  the  different  organs,  it  was  be- 
lieved, were  composed.  This  doctrine  of  a  single  elementary 
fibre  has  never  been,  and  never  will  be  demonstrated.  It  is  to 
be  considered  as  a  mere  mental  abstraction.  The  late  microsco- 
pical observations  alluded  to,  made  by  Prochasca,  Brodie,  Home, 
Edwards,  Dumas,  and  Dutrochet,  have  clearly  demonstrated 
that  the  animal  fibres  are  formed  of  globules,  consecutively  ar- 
rano-ed,  and  derived  from  the  blood;  they  are  the  same  as  the 
globules  of  the  blood.  ^  « 

Accurate  microscopical  examinations  have  demonstrated  the 
remote  animal  matter,  gelatin,  albumen,  fibrin,  to  present  itself 
in  the  animal  structure  under  two  forms,  that  of  globules  and  an 
amorphous,  coagulable,  or  coagulated  substance,  assuming  the 
first  state  in  the  fluids,  and  both  in  the  solids;  these  may  be 
termed  the  ultimate  animal  organic  elements.     They  do  not  ne- 
cessarily exist  together  in  all  the  fluids  and  solids;  but  the  glo- 
bules are  never  found  alone;  they  are  always  accompanied  with 
the  coagulable  or  coagulated  substance,  in  which  they  are  enve- 
loped.    From  the  researches  of  Dr.  Milne  Edwards,  it  would 
appear  that  the  elementary  constituents  of  the  different  tissues, 
cellular,  fibrous,  vascular,  muscular,  and  nervous,  never  vary; 
each  preserves  a  perfect  identity  in  all  animals.     It  would  also 
appear,  that  the  globules  of  which  they  are  immediately  formed, 
are  uniform  in  all  the  tissues,  and  in  the  same  tissues  in  all  ani- 
mals as  to  size  and  form;  whence  it  may  be  concluded  that  they 
affect  a  primitive  and  determinate  form.     An  additional  reason  is 
furnished  by  this  observation,  for  regarding  the  globules  found  in 
the  animal  structure,  as  the  atoms  of  animal  matter. 

A   vorv  ciniriilar  fnof    %9   t»niah]\nhpt}  hv  Pmnhnara     wliioh  l**nd« 


a  confirmation  to  this  view.  Having  macerated  some  portions  of 
brain,  during  six  months  it  was  totally  changed  in  its  structure, 
and  disorganized  by  this  process.  He  found,  however,  the  glo- 
bules were  perfect,  though  no  longer  adherent.  Putrefaction, 
that  had  destroyed  the  structure  of  the  brain,  had  not  affected  its 
elementary  globules. 

The  animal  organic  elements,  the  globules  and  coagulable  sub- 
stance assume  two  principal  forms,  the  fibrous  and  laminary. 
The  first  is  common  to  the  coagulable  fluid  and  the  globules,  either 
separately  or  conjoined.  Thus  in  bones,  tendons,  &c.  the  co- 
agulable matter  is  reduced  to  the  fibrous  form.  In  nervous  sub- 
stance and  in  muscles,  the  globules  consecutively  arranged  and 
united  by  the  coagulable  matter,  without  which  they  cannot  ac- 
quire consistency,  also,  present  the  same  form.  The  laminary 
form  is  always  composed  of  the  coagulable  substance  alone,  as  in 
the  serous  membrane,  cellular  membrane,  &c. 

Sect.  III.— 0/Mc  Solids. 

From  the  animal  organic  elements  differently  combined,  pro- 
ceed the  organic  solids  of  the  body,  or  those  parts  by  which  its 
form  is  determined,  and  its  movements  are  accomplished. 

The  number  of  the  solids  is  not  exactly  settled  by  anatomists. 
The  following  enumeration  may  be  considered  as  nearly  complete. 
1.  Cellular,  a;*eolar,  mucous  or  laminar  tissue.  2.  Vessels,  dis- 
tinguished by  their  offices,  as  arteries,  veins,  capillaries,  and  lym- 
phatic vessels.  .3.  Nerves.  4.  Membranes.  5.  Bones.  6.  Car- 
tilages. 7.  Fibro  cartilages.  8.  Ligaments.  9.  Muscles.  10. 
Tendons.  11.  Aponeuroses.  12.  Glands.  13.  Follicles  or 
cryptae.  14.  Viscera.  15.  Lymphatic  ganglion.  And  16.  The 
corneus  tissue. 

The  preceding  solids  are  not  simple  in  structure,  but  are  com- 
pounded, and  are  to  be  reduced  into  a  certain  number  of  immedi- 
ate elements,  which  have  been  named  tissues  by  Bichat,  to 
whom  we  are  first  indebted  for  this  mode  of  classifying  the  or- 
ganization. 

The  tissues  may  be  regarded  as  proximate  or  constituent  or- 
ganic elements,  into  which  the  solids  are  resolved  in  a  first ana- 
tcpnical  analysis;  in  a  second  we  are  presented  with  the  fibrous 
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and  laminary  structure,  which  consists,'  as  has  been  shown,  of 
globules,  or  vesicles  and  coagulated  substance;  and  these  are  com- 
posed of  the  remote  animal  elements,  gelatin,  fibrin  and  albumen. 

The  solids  in  reference  to  their  functions  in  the  economy,  each 
acting  in  its  own  manner,  are  called  organs,  and  the  animal  eco- 
nomy to  express  the  concurrence  of  the  vital  actions,  is  named 
organism. 

The  organs  have  each  a  particular  oflBce  to  execute.  They  are 
notwithstanding  associated  into  groups;  each  reunion  being 
charged  with  the  performance  of  a  special  function.  -Bichat  very 
happily  named  this  combination  of  organs  appareils,  which  may 
be  translated  by  the  English  word  apparatus;  though  it  does  not 
convey  the  precise  idea  of  the  French  terni.  Thus  we  have  the 
apparatus  of  digestion,  of  respiration,  &c.;  thai  is,  all  the  different 
organs  whose  conjoined  actions  accomplish  the  function  of  res- 
piration, digestion,  &c. 

The  tissues  or  proximate  animal  elements,  of  which  the  or- 
ganic solids  are  composed,  have  received  the  name  of  systems, 
being  met  with  in  different  parts  of  the  body,  and  in  different 
organs.  Various  classifications  of  the  tissues  or  systems  have 
been  attempted;  most  of  them  are  modifications  of  that  originally 
proposed  by  Bichat.  This  celebrated  physiologist  divided  the 
systems  into  two  great  classes — general  or  generating,  as  he 
named  them;  and  particular  systems.  The  first  are  distributed 
throughout  the  economy,  enter  into  the  composition  of  all  the 
organs,  precede  their  development,  forming  their  outline  or 
canvass,  which  is  to  be  filled  up  by  the  product  of  nutrition,  and 
carry  into  every  organ,  however  complex  its  structure,  their  pe- 
culiar mode  of  vitality  or  functional  action.  The  predominance 
of  any  one  of  these  systems  in  the  general  organization  or  parti- 
cular organs,  forms  the  basis  of  the  individual  temperament,  modi- 
fies the  effects  of  external  agents,  influences  the  healthy  actions 
of  the  organs,  and  the  phenomena  of  disease.  When  treating  of 
the  temperaments  we  shall  have  occasion  to  refer  more  particu- 
larly to  this  circumstance. 

Bichat  made  seven  general  systems,  but  they  may  be  reduced 
to  three — the  cellular;  the  vascular,  including  arteries,  veins,  ca- 
pillaries, and  lymphatics;  and  the  nervous. 

In  the  second  class  or  particular  systems,  Bichat  placed  four- 


teen tissues  or  systems.  They  are  composed  of  some,  or  all  of 
the  general  or  generative  systems,  in  various  dispositions,  pro- 
portions and  numbers,  combined  or  incrusted  with  special  nutri- 
tive substances — hence  he  named  them  compound  systems. 

Originating  this  species  of  classification,  Bichat  carried  it  to 
excess,  and  multiplied  his  divisions  unnaturally.  Most  physiolo- 
gists have,  since  the  appearance  of  Bichat's  General  Anatomy, 
modified  his  classification,  and  proposed  one  of  their  own.  The 
differences  between  them,  as  respects  the  more  important  tissues, 
are  trifling.  The  twenty-one  systems  or  tissues  of  Bichat,  may 
then  be  reduced  to  the  following — 

1.  Cellular.  2,  Vascular,  (arteries,  capillaries,  veins  and  lym- 
phatics.) 3.  Serous.  4.  Fibrous.  5.  Fibre  Cartilaginous.  6.  Car- 
tilaginous. 7.  Osseous.  8.  Nervous.  9.  Tegumentary.  10.  Glandu- 
lar. 11.  Muscular. 

The  serous  and  fibro-serous  tissues,  and  probably  fibrous,  might 
be  included  under  the  cellular,  of  which  they  appear  to  be  mo- 
difications; but  in  making  the  tissues  or  systems  the  basis  of  a 
pathological  arrangement,  it  is  more  conducive  to  clearness  and 
precision,  that  the  tissues  spoken  of,  should  be  kept  distinct 

In  almost  every  physiological,  pathological  and  therapeutic 
problem,  the  medical  philosopher  is  called  on  to  solve,  or  dis- 
quisition to  enter  upon,  a  referencemust  of  necessity  be  constant- 
ly made  to  the  tissues,  as  the  immediate  elements  of  the  organs, 
and  the  seats  of  the  organic  actions,  whether  natural,  morbid,  or 
therapeutic.  It  will  be  therefore  requisite  to  give  a  general  view 
of  the  characters,  dispositions,  structures  and  functions  o(^  the 
principal  tissues — those  that  enter  into  the  composition  of  the 
most  important  organs,  and  are  most  deeply  involved  in  every 
physiological  and  pathological  phenomenon. 

,    Sect.  IV. — Cellular  Tissue. 

This  tissue,  of  a  white  colour,  spongy  and  soft  texture,  is  dif- 
fused throughout  the  body,  uniting  its  varioos  organs,  between 
which  it  is  interposed,  surrounding  them  and  penetrating  into 
their  interior,  thus  concurring  in  their  structure.  So  diffusively 
is  the  cellular  tissue  spread  throughout  the  system,  that  could 
it  be  presented  in  a  separate  state,  it  would  offer  the  general 
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configuration  of  the  body. — It  is  the  basis  of  all  the  tissues  and 
solids. 

In  its  structure  it  is  lamellar  and  filamentous,  whence  it  is 
disposed  into  permanent,  irregular  add  variable  areolae,  having  a 
free  communication  with  each  other. 

In  a  healthy  state  it  does  not  appear  to  possess  sensibility,  but 
is  endowed  with  irritability,  and  is  susceptible  of  manifest  vital 
contractions. 

The  cellular  tissue  is  the  seat  of  a  serous  exhalation,  by  which 
it  is  continually  moistened.  The  suppleness  and  elasticity  it  ac- 
quires in  this  manner,  facilitates  the  movements  of  the  organs  and 
contiguous  parts  on  each  other.  It  constitutes  an  essential  mem- 
brane for  each  organ,  enveloping  its  minutest  particles,  and  de- 
termining its  form  and  size.  In  this  manner  each  organ  is  isolated, 
to  a  certain  extent,  by  the  cellular  membrane,  from  all  other 
organs;  is  abstracted,  and  in  some  measure  defended  from  the 
diseased  actions,  existing  in  contiguous  parts. 

The  cellular  tissue  interests  us  on  pathological  considerations. 
The  serosity  that  lubrifies  it  often  accumulates,  or  is  unduly  se- 
creted. The  tumefaction  induced  is^^  named  oedema  when  local, 
anasarca  when  it  is  general — it  is  also  penetrated  by  air  in  con- 
sequence of  wounds;  and  gases  are  secreted  into  it,  whence  is 
formed  the  species  of  infiltration  named  emphysema. 

The  cellular  tissue  is  attacked  with  inflammation,  which  takes 
in  this  tissue  the  name  of  phlegmon.  It  may  be  limited,  when  it 
forms  a  furunculus  or  anthrax;  or  diffused,  as  in  erysipelas 
phlegmonides,  when  that  inflammation  penetrates  into  this  tissue. 

The  acute  inflammation  of  this  tissue,  is  sometimes  productive 
of  secretion  of  lymph  or  gelatin.  The  tumefaction  is  then  renitent, 
and  does  not  pit  on  pressure.  It  is  accompanied  with  great  sore- 
ness, and  even  pain,  especially  on  pressure. 

Inflammation  of  the  cellular  tissue  often  possesses  a  sub-acute 
state  and  gives  rise  to  the  secretion  of  a  concrescible  or  albumi- 
nous matter,  and  a  species  of  alteration  is  induced,  that  has  been 
named  white  induration.     Analogous  to  this  is  elephantiasis. 

An  affection  peculiar  to  infants  occurring  in  the  first  months 
after  birth  is  seated  in  this  tissue.  It  is  the  scleroma  or  harden- 
ing of  the  cellular  tissue  of  new-born  infants.  It  is  a  diffused  sub- 
inflammation  by  which  a  secretion  of  yellowish  fluid  is  produced 
in  the  cellular  areolae. 


This  tissue  forms  the  base  of  some  accidental  tissues,  as  pol)rpi, 
fungi,  kysts,  &c.  They  are  the  result  of  a  chronic  irritation, 
changing  the  mode  of  its  nutrition.  ^^ 

Sect.  V. —  Vascular  System. 

The  vascular  system  consists  of  membranous  tubes  or  vessels, 
connected  together  in  an  aborescent  form,  and  traversed  by  fluids 
destined  to  nutrition,  and  to  the  secretions. 

Three  orders  of  vessels  compose  this  system;  arteries  and  veins 
that  carry  blood,  and  lymphatics  which  transport  lymph  and 
chyle.  The  whole  of  these  vessels,  with  the  heart,  compose  the 
apparatus  of  the  circulation.  The  heart  is  the  point  where  are 
united  the  large  vascular  trunks,  which  divide  into  numerous 
branches  as  they  are  removed  from  it;  but  the  sum  of  the  caliber 
of  the  branches  taken  together,  is  greater  than  the  caliber  of  the 
trunks  whence  they  proceed.  The  circulatory  system  forms  in 
Ihis  manner  a  cone,  of  which  the  heart  is  the  point,  and  the 
smaller  vessels  the  base.  By  this  disposition,  the  resistance  to  the 
passage  of  the  blood,  into  the  smaller  vessels,  is  so  much  dimi- 
nished, as  to  be  scarcely  felt  as  an  obstacle. 

All  organs  have  not  the  same  degree  of  vascularity,  or  vessels 
of  the  same  description.  Those  that  are  furnished  most  richly 
with  sanguine  vessels,  are  the  lungs,  the  tegumentary  system, 
pia  mater,  choroides,  glands,  follicles,  cortical  substance  of  brain, 
nervous  ganglions,  muscles,  &c.  Those  that  possess  the  most 
lymphatics,  are  the  lymphatic  ganglions,  serous  membranes,  cel- 
lular tissues,  and  glandiform  bodies.  In  cartilages  and  depen- 
dents of  the  skin,  no  vessels  have  been  discovered. 

The  sanguine  vascular  system  is  composed  of  three  parts.  1st. 
The  arteries.  2d.  The  capillary  system  of  vesssls,  which  differ- 
ing in  properties  and  functions  from  the  larger  vessels,  may  with 
propriety  be  regarded  as  a  separate  system.    And  3d.  The  veins. 

§  1,'^-^rteries, 

The  arteries  conduct  the  blood  from  the  heart  by  which  it  is 
propelled  into  the  capillary  vessels.  They  possess  very  little  if 
any  sensibility,  and  the  possession  of  irritability  has  been  denied 
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The  arteries  are  formed  of  three  tunics;  an  external  cellular,  a^ 
middle  fibrous  or  proper  coat,  belonging  to  the  yellow  elastic  fibrous 
tissues,  an(}  an  internal  membrane  that  appears  to  be  a  serous  tissue. 
'  The  two  first  certainly  cannot  possess  more  than,  the  low  de-  . 
gree  of  irritability,  or  excitability,  natural  to  the  system  of  tissues 
to  which  they  belong.  The  internal  membrane,  on  the  contrary, 
is  undoubtedly  highly  irritable,  as  the  serous  tissues  are,  and  is 
interesting  to  the  pathologist  as  the  frequent  seat  of  inflammatory 
irritation.  This  membrane  is  continuous  from  the  arteries  to  the 
left  heart,  the  cavities  of  which  it  lines,  and  by  its  duplicatures 
forms  the  valves  existing  at  the  openings  of  this  organ. 

In  fevers  characterized  with  malignant  symptoms  with  extreme 
prostration,  this  membrane  is  found  in  the  heart  and  large  ves> 
sels  highly  inflamed.  It  sometimes  exists  in  thtr  state,  but  of  li- 
mited extent,  and  of  slighter  degree,  in  the  close  of  fevers,  main- 
taining for  a  considerable  period,  a  febrile  irritation  and  protract- 
ing convalescence.  In  those  cases  in  which  mercury  freely  ex- 
hibited with  a  view  to  induce  salivation,  acts  as  a  poison  to  the 
system,  it  is  this  membrane  which  suffers  most  commonly,  and  is 
found  to  be  extensively  inflamed,  especially  in  the  heart.  It  is  also 
subject  to  the  usual  effects  of  inflammations,  such  as  ulceration, 
thickening,  effusion  of  lymph,  &c.  Excrescences  or  vegetations 
of  the  valves  of  the  cardiac  orifices,  conversion  into  osseous  tissue, 
&c.  are  also  the  result  of  its  irritation. 

Pinel  formed  an  order  of  fevers  founded  on  the  inflammation  of 
the  arteries,  which  he  named  angiotenic;  and  is  synonymous  with 

inflammatory  fevers. 

*  .         \    • 

§  2. — Capillary  System, 

The  capillary  vessels,  so  named  from  their  extreme  minuteness, 
(capilli,)  are  profusely  distributed  throughout  the  interior  of  the 
organs.  They  are  usually  regarded,  and  studied  anatomically, 
may  be  considered  as  the  last  ramifications  of  the  arteries,  and 
the  first  radicles  of  the  veins;  no  line  of  demarcation  can  be  drawn 
between  them  on  structural  principles.  Physiological  and  patho- 
logical facts  demonstrate,  however,  differences  so  considerable  in 
their  modes  of  action,  in  their  vital  forces  and  functions,  that  we 
have  a  right  to  infer  a  difference  of  structure.  The  capillaries  are 
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the  irritability  of  any  organ  is  in  proportion  to  the  amount  of  its 
capillary  tissue.  They  possess  in  an  eminent  degree  a  vital  ac- 
tion, and  are  capable  of  carrying  on  their  circulation,  to  a  certain 
extent,  independent  of  the  heart  by  forces  inherent  in  them. 
Thp  capillary  system  may  be  regarded  as  an  antagonist  to  the 
heart;  it  receives  the  blood  propelled  by  this  organ;  which  after 
having  served  the  purpose  of  nutrition,  it  re-propels  back  again 
into  that  organ  through  the  veins.  In  the  larger  vessels,  on  the 
contrary,  irritability  in  the  proper  coat,  has  a  very  feeble  exist- 
ence, and  it  is  a  subject  of  controversy,  at  this  day,  whether  they 
possess  this  property  in  an  active  degree.  They  are  little  more 
than  elastic  tubes  or  conduits,  transmitting  the  blood  between  the 
respiratory  capillaries  of  the  lungs,  and  the  general  capillaries,  by 
means  of  the  active  force  of  the  heart,  placed  intermediate  be- 
tween the  two. 

The  capillaries  ramify  and  anastomose  to  infinitude.  They 
form  a  close  compacted  net- work,  or  rather  an  immense  reser- 
voir with  endless  divisions,  in  which  the  blood  moves  not  in 
one  uniform  current,  but  according  to  the  demand  made  by  the 
necessities  of  any  particular  organ  or  part.  This  demand  is  always 
an  increase  of  the  organic  actions  or  movements,  or  in  other  words, 
an  irritation,  either  caused  by  external,  natural,  or  artificial  irri- 
tants, or  by  the  internal  vital  irritants  that  influence  the  organic 
actions. 

The  last  degree  to  which  the  capillaries  ramify  cannot  be  de- 
termined. The  finest  that  can  be  observed  by  the  microscope  is 
the  size  of  a  globule  of  blood. 

From  the  result  of  microscopical  examinations,  little  doubt 
rests  on  my  mind  that  a  large  proportion  of  what  is  regarded  as 
capillary  circulation,  is  not  in  fact  performed  by  vessels.  On  the 
contrary  the  blood  circulates  out  of  vessels,  but  in  currents,  which 
are  established  in  the  globules  and  interstices  of  which  the  ulti- 
mate structure  consists.  While  examining  the  circulation  in 
diaphanous  tissues,  we  have  the  ocular  demonstration  of  this 
fact  The  currents  of  globules  flow  in  every  direction;  I  have 
seen  currents  of  globules  commence. where  none  existed,  and 
by  the  application  of  a  mechanical  irritant,  I  have  seen  the  whole 
tissue  become  a  mass  of  moving  globules,  pursuing  every  course 
with  great  diversity  in  their  velocity.    Dutrochet  speaking  of  the 
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bules  suddenly  strike  off  laterally  into  the  surrounding  structure. 
He  could  not  account  for  the  manner  in  which  they  could  thus 
escape,  from  the  vessels,  though  he  declares  he  has  observed  the 
fact  too  often  to  permit  a  doubt  as  to  its  existence.  There  is  no 
question  that  the  observation  is  correct,  and  is  an  additional  evi- 
dence that  the  blood  is  not  confined  in  closed  vessels  or  tubes. 

The  capillary  or  molecular  circulation,  is  the  principal  agent 
concerned  in  the  organic  actions  and  most  of  the  vital  phenomena. 
In  it  occurs  the  molecular  or  atomic  movements,  by  which  the 
vital  actions,  sanguification,  nutrition,  calorification,  secretions, 
&c.,  are  performed.  It  is  the  seat  of  sanguine  irritations,  con- 
gestions, haemorrhages,  effusions  into  the  interstitial  structure  of 
organs,  either  sanguine,  constituting  apoplexies,  ecchymoses, 
petechias,  red  induration,  carnification,  hepatization;  or  of  serous 
and  albuminous  effusions,  forming  dropsies,  tubercles,  .white  in- 
durations, &c.;  in  fine,  of  nearly  all  the  morbid  phenomena  de- 
pending on  the  vascular  system.  Thus  extensively  concerned  in 
the  healthy  and  morbid  states,  the  capillary  system  should  oc- 
cupy the  close  attention  and  unremitted  study  of  the  medical 
practitioner. 

,  The  capillary  system  throughout  the  economy  is  every  where 
connected,  and  contains  within  it  the  great  mass  of  the  fluids.  A 
violent  disturbance  of  its  actions  in  any  one  part  is  felt  to  a  greater 
or  less  extent  in  other  parts;  and  sometimes  the  functions  of  the 
whole  are  deranged.  The  blood,  called  by  excitement  into  a 
portion  of  this  system,  and  accumulated  there  unnaturally,  is  de- 
rived from  other  portions,  and  the  capillary  system  and  its  circu- 
lation is,  in  this  manner,  at  the  same  time,  in  the  most  opposite 
states;  there  is  an  excess  of  action  and  congestion  in  one  part, 
feeble  action  and  deficiency  of  fluids  in  another.  By  this  kind  of  ope- 
ration, different  portions  of  the  capillary  system  are  in  antagonism 
to  each  other.  Thus  the  capillaries  of  the  internal  mucous  tissues 
antagonize  those  of  the  skin;  those  of  the  head  and  upper  part  of 
the  body,  are  opposed  to  those  of  the  lower  extremities.  Hence 
it  is,  that  in  extreme  conditions,  one  set  of  capillaries  is  accompa- 
nied with,  and  productive  o^  the  reverse  state  of  the  other  set. 
Violent  internal  inflammations  and  congestions  occasion  torpor, 
asthenia,  want  of  action,  and  glacial  coldness  of  the  external  sur- 
face; inflammation  of  the  brain,  determining  the  capillary  fluids 
towards  the  head,  are  attended  with  cold  extremities,  &c. 
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§  3. —  Veins, 

The  vein«  are  vessels  of  less  compact  texture  than  the  arteries, 
and  which  give  passage  to  the  blood  from  the  capillary  system  to 
tfie  auricles  of  the  heart. 

The  general  disposition  and  structure  of  the  veins  are  not  sub- 
jects of  interest  at  this  moment.  We  shall  merely  designate  the 
lining  membrane  as  having  considerable  analogy  with  that  of  the 
arteries,*though  more  extensible  and  resisting.  It  is  continued 
into  the  cavities  of  the  right  heart  and  pulmonary  system  of  ves- 
sels, and  exists  alone  in  the  veins  of  the  bones,  and  in  the  sinuses 
of  the  dura  mater.  '•* 

This  membrane^  like  that  lining  the  arteries,  is  irritable,  and  is 
often  the  seafof  inflammation  constituting  phlebitis.  This  mor- 
bid condition  is  infinitely  more  common  than  is  frequently  suspect- 
ed. It  occurs  as  a  consequence  of  wounds  in  the  veins  in  bleed- 
ing, from  surgical  operations,  from  the  ligature  of  these  vessels,  or 
of  the  umbilical  cord.  It  also  results  from  the  inflammations  of 
surrounding  tissues,  and  exists  as  a  complication  in  some  cases  of 
fever.  Adhesive  inflammation  occasionally  obliterates  the  cavi- 
ties of  the  large  veins,  and  the  obstruction  induced  causes  serous 
effusions  that  are  incurable. 


§  4. — Lymphatics. 

The  last  order  of  the  vascular  system  is  the  lymphatics.  These 
vessels  are  an  annexation  to  the  veins  in  which  they  termi- 
nate. They  conduct  to  them  a  fluid  different  from  that  of  the 
veins,  being  limpid  or  whitish,  but  is  nearly  converted  into 
blood  in  its  course  through  these  vessels.  The  lymphatics  arise 
by  capillary  radicles  in  the  intimate  structure  of  the  organs  and 
from  the  surface  of  the  intestines.  Fohmann,  a  German  anatomist 
of  reputation,  asserts  that  in  fishes,  he  has  ascertained  the  lympha- 
tics to  originate  in  a  cul-de-sac,  or  by  a  closed  extremity  forming 
a  pouch,  and  not  with  an  open  or  patulous  orifice,  as  was  affirmed  by 
Monroe  and  Hewson.  This  fact  does  not  throw  any  difficulty  on 
their  absorbing  function,  as  it  is  now  a  demonstrated  property  of 
all  the  animal  membranes  to  absorb  fluids. 
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The  lymphatic  system  is  of  a  reticulated,  aborescent  form;  its 
vessels  anastomosing  in  an  infinite  manner,  and  terminating,  some 
immediately  in  the  contiguous  veins,  but  mostly  in  two  prin- 
cipal trunks.  They  are  found  in  all  the  organs  except  the  brain^ 
spinal  marrow,  the  eye,  the  interior  ear  and  placenta. 

It  has  been  contended,  particularly  by  Magendie,  that  the  lym- 
phatics do  not  absorb,  but  arise  immediately  from  the  arteries, 
and  that  their  oflBce  is  to  return  the  white  blood  into  the  general 
circulation.  This  view  of  the  origin  and  sole  office  of  the  lym- 
phatics cannot  be  well  sustained.  It  is  very  probable  cthey  do 
convey  the  white  fluids  to  the  heart,  but  it  is  an  office  not  incom- 
patible with  their  function  of  absorption. 

In  the  course  of  the  lymphatics  numerous  glands  occur.  They 
appear  to  be  formed  by  the  interlacing  of  these  vessels,  and 
venous  vessels  that  inosculate  with  them,  and  of  ntrves.  These 
glands  possess  a  fuller  development,  and  a  more  active  nutrition 
and  function  in  infancy,  than  in  other  periods  of  life.  It  is  in 
consequence  of  this  circumstance,  they  are  so  frequently  affected 
with  acute  and  chronic  irritation  in  early  life.  .', 

The  lymphatics  and  their  glands  are  endowed  with  a  consi- 
derable degree  of  irritability,  especially  in  infants  and  children. 
Inflammation  of  this  system  is  of  frequent  occurrence.  It  usually 
is  of  a  chronic  character,  and  accompanied  with  peculiar  pheno- 
mena. It  has  been  erected  into  a  specific  disease,  undei^  the  name 
of  scrofula,  supposed  to  depend  on  a  specific  virus.  Suppura- 
tion, secretion  of  albuminous  matter,  obliteration  of  their  cavi- 
ties, are  among  its  consequences.  The  glands  often  are  the  seat 
of  white  induration.  Chronic  irritations  of  lymphatics  eventuate 
frequently  in  the  formation  of  tubercles,  more  especially  in  the 
lungs. 

Inflammation  of  the  lymphatics  is  excited  by  the  direct  impres- 
sion of  irritants,  as  the  absorption  of  irritating  matters;  by  the  in- 
flammation of  contiguous  parts;  by  the  impression  of  cold,  &c.  on 
the  surface. 

Sect.  VI. — Serous  System  or  Tissues. 

The  serous  tissue  consists  of  a  number  of  cystiform  mem- 
branes, independent  of  each  other,  and  lubrified  by  a  fluid  ex- 


haled from  its  free  surface,  analogous  to  the  serum  of  the  blood ; 
whence  the  name  of  this  tissue.  It  may  be  divided  into  splanch- 
nic or  the  serous  membranes  lining  the  splanchnic  cavities,  and 
into  synovial,  lining  the  joints,  including  the  burssB  mucosae. 
The  splanchnic  serous  tissues  are,  peritoneum,  pleurae,  lining  of 
pericardium,  arachnoid,  tunica  vaginalis.  This  tissue  may  be 
considered  as  a  modification  of  the  cellular.  It  is  the  seat  of  a 
serous  exhalation,  but  no  vessels  are  to  be  detected  in  it,  in  a 
healthy  condition.  It  possesses  doubtlessly  a  circulation  of  white 
fluids.     •  .  , 

In  a  natural  state  the  serous  membranes  have  no  seinsibility,  but 
become  exceedingly  sensible  when  inflamed.  Their  nutrition,  se- 
cretions and  diseases,  are  evidences  of  the  existence  of  irritability, 
and  of  a  circulation. 

Serous  membrane  forms  a  covering  or  coat  to  the  organs  of  the 
splanchnic  cavities,  and  separates  them  from  each  other.  Its« 
smooth  and  polished  surface,  moistened  with  a  viscous  fluid,  an- 
swers this  purpose  admirably,  and  besides  facilitates  their  slid- 
ing on  each  other  in  the  movements  of  the  body.  The  extent  of 
this  system  is  much  greater  than  that  of  the  tegumentary.  Hence 
may  be  conceived  the  importance  of  its  exhalent  faculty  to  the 
economy. 

The  serous  membrades  are  attacked  by  inflammations  both 
acute  and  chronic,  forming  diseases  of  frequent  occurrence,  and 
often  of  difficult  cure.  Most  of  the  efiects  of  inflammations  are 
to  be  met  in  them — efiusion*of  lymph,  exhalation  of  fluids, 
haemorrhage,  thickening,  gangrene,  &c.  Chronic  inflammations 
form  cysts,  tubercles,  hydatids,  white  tumours,  cartilaginous  and 
osseous  concretions. 

Sect.  VII.- — Fibrous  System. 

This  system  it  is  necessary  to  notice  only  casually. — It  is  a 
white  shining  tissue,  argentine  and  brilliant,  very  resisting  and 
composed  of  numerous  apparent  fibres  diverging  in  difierent 
manners. 

It  exists  very  extensively  in  the  economy,  but  is  not  connect- 
ed and  coherent  in  every  part.  It  forms  the  ligaments  and  ten- 
dons. It  also  serves  as  an  envelope  to  organs,  constituting  apo- 
neuroses to  muscles,  sheaths  to  tendons,  periosteum  to  bones, 
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dura  mater  to  the  brain  and  spinal  marrow,  neurilema  to  nerves, 
sclerotica  to  the  eye,  albuginea  to  testicles;  and  the  proper  coat 
to  the  kidneys.  ^ 

This  tissue,  though  vessels  are  not  to  be  detected  in  it  itf^i 
healthy  condition,  is  susceptible  of  irritation  andinffammation.  It 
is  the  seat  of  rheumatic  inflammation.  In  this  tissue  inflamma- 
tion rarely  terminates  in  suppuration,  or  in  gangrene.  Chronic 
phlegmasiae  convert  it  into  osseous  and  cartilaginous  tissue.  It 
also  becomes  softened  and  is  absorbed,  as  in  old  chronic  cases 
of  rheumatism,  and  has  develfpped  in  it  fungous,  polypous  and 
carcinomatous  tumours. 

This  tissue  is  one  of  the  accidental  tissues,  that  occur  in  the 
organs  to  which  it  does  not  belong,  as  a  result  of  chronic  inflam- 
mation, and  a  perverted  or  misplaced  nutrition.  It  often  forms  in 
this  manner  tumours  between  the  rectum  and  the  bladder,  and 
rectum  and  vagina.  In  the  uterus  and  ovaries,  this  species  of  de- 
generation is  very  common,  forming  fibrous  bodies,  lodged  in  the 
thickness,  or  in  the  surface  of  the  uterine  walls.  It  is  usually 
confounded  with  scirrhus  of  this  organ. 

A  modification  of  this  tissue  forms  the  yellow  or  elastic  fibrous 
tissue.  This  last  bears  a  strong  analogy  to  the  fibrous  system  in  its 
structure,  but  is  distinguished  from  it  by  its  remarkable  elas- 
ticity. The  organs  where  we  meet  with  this  tissue  are  the  yel- 
low ligaments  of  the  vertebrae;  the  proper  coat  <#  vessels,  espe- 
cially  of  arteries,  of  excretory  canals,  and  the  bronchial  tubes,  the 
proper  coat  of  the  spleen,  and  the  corpora  cavernosa  penis.  The 
fibro-cartilaginous  tissue  is  also  a  modification  of  the  fibrous  sys- 
tem.—-Its  relaUve  unimportance  renders  it  unnecessary  to  notice 
it  in  detail; 

The  cartilaginous  and  osseous  systems  ofl*ering  few  or  no  points 
that  will  be  requisite  in  the  elucidation  of  physiological  or  patho- 
logical principles,  will  be  passed  by  without  receiving  a  particu- 
lar exposition. 

Sect.  VIII. — Nervous  System. 

This  system  holds  the  highest  rank  in  the  animal  organism. 
Varied  functions  of  the  most  elevated  order,  are  the  offices  as- 
signed  to  its  actions,  and  which,  both  in  a  phyiiological  and 


pathological  point  of  view,  are  deeply  and  extensively  interest- 
ing- 

^his  system  is  a  collection  or  reunion  of  organic  apparatus, 
hairing  each  especial  offices  to  fulfil,  yet  the  whole  constituting  a 
system  intimately  connected  in  all  its  parts,  and  the  functions  it 
performs. 

The  nervous  system  exhibits  in  the  most  evident  manner  the 
two  lateral  halves  that  compose  the  body.  Nearly  all  its  parts  are 
doubled,  and  where  they  are  simple,  it  is  on  the  median  line,  along 
which  the  two  lateral  portions  ap(fir united  and  appear  to  be  con- 
founded into  a  single  mass.  Each  half  of  the  body,  in  its  ner- 
vous structure,  is  an  exact  examplar  of  the  other.  The  ner^^ous 
system  is  then  most  perfectly  symmetrical. 

The  nervous  system  consists  of  the  encephalon  or  brain,  and 
spinal  marrow — the  cerebro-spinal  apparatus,  or  the  central  mas- 
ses of  nervous  structure;  of  the  nerves  or  nervous  cords,  extend- 
ing from  these  centres  to  the  organs  of  the  economy;  of  the  ner- 
vous expansions  or  tissues  existing  in  and  forming  an  elementary 
tissue  of  the  organs;  and  the  trisplanchnic  or  great  sympathetic 
nerve,  or  ganglionic  nervous  apparatus. 

Nervous  matter  is  composed  of  the  animal  element  albumen; 
gelatin  being  found  only  in  its  vessels,  or  the  membranes  that 
form  its  envelope.  Its  structure  in  its  principal  characters,  is  the 
same  in  every  part;  in  the  brain,  spinal  marrow  and  nerve.  In 
a  last  anatomical  analysis,  it  presents  the  form  of  semi-transparent 
globules,  united  by  a  viscous  demifluid  substance.  These  globules 
in  the  medullary  substance,  are  disposed  in  a  linear  series,  form- 
ing fibres,  having  generally  a  longitudinal  direction.  There  is 
no  positive  difference  to  be  detected  in  the  sfructure  of  the  ner- 
vous tissue,  existing  in  the  brain  and  spinal  marrow,  and  in  the 
nervous  cords  emanating  from  them  and  distributed  throughout 
the  system.  The  only  difference  is,  that  the  first  is  accumulated 
in  masses,  and  the  other  is  disseminated. 

The  nervous  substance  consists  of  two  portions.  That  which 
forms  the  larger  portion,  is  white  and  soft,  called  medullary. 
The  nerves  appear  to  be  formed  entirely  of  this  substance.  The 
other  on  account  of  its  colour  is  named  the  gray  or  ash  substance, 
and  from  its  disposition  in  the  encephalon,  surrounding  its  exterior, 
it  is  named  cortical.  'In  the  spinal  marrow  instead  of  being  ex- 
ternal, it  forms  the  centre,     it  is  also  found  dispersed  in  the 
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encephalon  in  masses,  but  modified  in  colour,  whence  it  is  some- 
times called  yellow  and  black  substance.  The  gray  substance  is 
much  more  vascular  than  the  medullary;  its  colour  ^s  in  i«ct 
owing  entirely  to  its  numerous  vessels.  The  globules  that  cdttr- 
pose  it  are  irregularly  arranged,  and  no  fibrous  appearance  i^  de- 
tected in  it,  as  in  the  white  medullary  substance. 
.  All  of  the  organs  are  not  in  direct  relation  with  the  nervous 
system,  and  with  those  organs  in  which  it  does  exist,  this  rela- 
tion is  in  different  degrees.  Nerves  have  not  been  detected  in 
the  cellular  or  adipose  tissue^(|j|^e  serous  membranes,  the  bones, 
or  their  medullary  membranes,  the  cartilages,  the  fibrous  parts 
of  the  epidermis,  and  its  annexes — the  hair  and  nails,  or  in  the 
transparent  cornea,' and  the  crystalline  lens. 

Of  the  organs  to  which  nerves  are  distributed,  those  of  the 
chest  and  lower  belly  receive  the  least  numerous  and  the  smallest. 
Of  the  splanchnic  viscera,  the  stomach  and  duodenum,  are  the 
most  liberally  furnished  with  nervous  influence,  to  which  circum- 
stance is  owing  their  predominance,  in  the  healthy  and  mot- 
bid  conditions  of  the  economy.  The  vascular  system  is  more 
freely  supplied;  the  arteries  more  so  than  the  veins  and  lympha- 
tics. The  muscles  are  furnished  with  nerves  of  a  greater  volume, 
though  there  are  considersOble  differences  in  respect  to  different 
parts  of  the  muscular  system.  Those  of  the  heart  are  much 
smaller  than  the  nerves  of  muscles  subject  to  the  will ;  and  of  the 
voluntary  muscles,  those  of  the  eye  are  the  most  liberally  pro- 
vided with  nerves  both  as  to  si^  and  number.  The  nerves  of 
the  flexor  muscles,  are  also  larger  and  more  numerous  than  the 
nerves  of  the  extensors* 

The  organs  of  tke  senses  may  almost  be  looked  upon  as  annex- 
ments  of  the  nervous  system,  from  the  abundancy  of  nervous 
substance,  distributed  to  them.  The  skin,  of  the  sensitive  organs, 
receives  the  least  voluminous  nerves,  though  all  parts  of  itare  not 
alike  in  this  respect.  The  ends  of  the  fingers,  the  lips,  the  penis 
and  the  clitoris  are  richly  provided  with  nerves.  The  olfactory 
membrane  of  the  nose,  and  the  gustatory  membrane  of  the 
tongue,  possess  a  still  larger  quantity  of  nervous  substance,  and 
the  largest  nerve  of  all  is  the  optic.  ^ 

The  most  important  of  the  organs,  and  all  those  that  perform 
different  actions,  possessing  a  compound  function,  receive  different 


.^. 


the  exception  of  the  skin,  besides  the  proper  nerve  of  the  sense, 
receive  nerves  from  another  pair,  usually  the  fifth  pair;  while 
the  muscles  of  the  face,  connected  with  the  functions  of  respira- 
tion and  the  expressions,  have  branches  proceeding  from  the  fifth 
and^seventh  nerves.  The  lungs,  the  stomach,  &c.  are  united 
with  nervous  cords  to  the  cephalo-spinal  system,  and  the  great 
sympathetic.  w 

The  nervous  system  is  abundantly  supplied  with  the  sanguine 
fluid.  Exact  and  careful  calculations  show  that  an  eighth  of 
the  whole  mass  of  the  blood  is  ^nt  to  the  brain,  while  all  the 
nerves  receive  in  their  course  nunferous  vessels  of  considerable 
size,  when  compared  to  their  own  bulk. 

The  nervous  system  it  has  been  shown,  consist  of  various  por- 
tions, differing  in  form,  in  disposition,  and  sometimes  in. physical 
characters.  This  question  then  presents  itself.  Is  it  a  single  system, 
or  does  it  consist  of  a  plurality  of  systems  ?  Until  a  short  period  the 
nervous  system  was  regarded  from  a  remote  period,  as  a  unit  in  its 
functions,  tt  is  among  the  most  brilliant  and  useful  of  the  modern 
discoveries,  and  which  illustrates  the  medicine  of  the  nineteenth 
century,  to  have  demonstrated  the  nervous  structure,  to  be  a  plu- 
rality of  organs.  United  into  one  system,  they  each  possess  differ- 
ent aptitudes  and  powers.  The  ofiices  of  some  of  these  organs  have 
been  discovered,  and  though  much  remains  still  to  be  disclosed, 
we  have  a  right  to  conclude,  the  spirit  of  research  that  is  directed 
to  this  interesting  subject,  at  this  day,  and  which,  within  a  short 
time,  has  revealed  so  much  that  was  unknown,  will  before  long, 
render  our  knowledge  of  the  apparatus  of  the  nervous  organs, 
and  their  functions,  the  most  familiar  of  the  facts  of  our  science. 

9 

Two  principal  divisions  exist  in  the  nervous  system ;  Ist,  the 
brain,  the  spinal  marrow,  and  their  nerves;  and  2d,  the  great  sym- 
pathetio  or  intercostal  nerve,  spread  along  the  neck,  in  the  chest 
and  abdomen. 

§  1. — The  Brain,  the  Spinal  Marrow,  and  their  Nerves,  or 

CerebrO' Spinal  System, 

The  first  of  these  divisions,  the  seat  of  the  sensations,  of  intel- 
ligence, of  voluntary  movements,  and  the  expressions,  places  man 
in  relation  with  the  exterior  objects  around  him.  It  is  named 
the  nervous  system  of  animal  life,  or  of  the  functions  of  relation. 
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The  second  division  being  appropriated  to  the  organs,  destined 
to  the  nutlkion  of  the  individual,  and  to  the  reproduction  of  the 
species,  irnamed  the  nervous  system  of  organic  life.  The  two 
are  not  completely  independent  of  each  other:  they  maintain  con- 
nexions, and  mutually  influence  each  other  under  certain  circum- 
stances. 

.  The  nervous  system  of  animal  life,  or  of  relation,  is  composed 
of  several  distinct  apparatus,  presenting  different  phenomena,  or 
exercising  different  functions.  The  brain  is  the  instrument  or 
the  organ  of  the  intellect,  and  it  is  more  than  probable,  that  the 
doctrine  of  Gall  is  correct,  that  assigns  a  particular  organ  of  the 
brain  to  each  faculty.  The  seat  of  these  faculties  it  is  difficult  to 
assign  with  precision,  but  it  can  be  affirmed  beyond  a  doubt,  that 
the  nobler  and  higher  faculties,  are  located  in  the  anterior  and 
superior  parts  of  the  brain,  while  the  secondary  faculties  have 
their  residence  in  the  posterior  and  inferior  portions  of  the  ence- 
phalic structure.  v:   • 

For  sensation  and  voluntary  movements,  the  performance  of 
respiration,  &c.  there  are  also  separate  nervous  organs  or  appara- 
tus. The  principal  of  these  are  seated  in  the  medulla  oblongata, 
and  the  superior  portions  of  the  spinal  marrow. 

The  nei*ves  or  nervous  cords  are  similar  in  structure  to  the  me- 
dullary matter  of  the  brain,  and  consist  of  numerous  filaments 
enclosed  within  a  sero-fibrous  tissue,  the  neurilema,  similar  to  the 
dura  mater  of  the  brain. 

The  nerves  are  intermediate  between  the  nervous  expansions 
or  tissues  in  the  organs,  that  are  the  recipients  of  external  impres- 
sions, and  the  cerebro-spinal  organs  to  which  they  propagate 
those  impressions.  They  transmit  also  to  the  organs  the  stimu- 
lations and  influences  that  are  awakened  in  the  brain,  whence 
result  locomotive  movements,  expressions,  or  convulsions,  in  the 
muscles,  as  produced  by  the  excitement  of  the  passions,  volition, 
or  morbid  irritations;  all  the  varieties  of  painful  or  pleasurable 
sensations;  invigoration  or  torpor  of  capillary  circulation,  of  the 
secretions,  &c.  For  the  conducting  of  these  various  excitations 
different  nerves  exist.  Some  for  the  voluntary  movements;  some 
for  tactile  impressions  or  the  sensations;  some  for  innervation,  or 
'  the  excitation  of  the  organic  actions  in  different  tissues,  and  of 
functional  actions.  « 


The  third  portion  of  the  nervous  system  of  relation,  is  the 
nervous  expansions  or  tissues  existing  in  and  entering  into  the 
composition  of  the  organs.     These  exist  independently  of  the 
brain  or  nerves.  They  are  formed  simultaneously  with  the  organs 
of  which  they  are  a  component  part;  and  their  formation  is  not 
prevented  by  the  absence  of  the  brain.  In  the  acephalous  foetus, the 
retina,  notwithstanding  the  absence  of  the  brain,  is  perfect  in  the 
eyes.     In  the  other  organs  of  the  senses  the  same  fact  prevails. 
These  nervous  expansions  or  tissues  are  different  in  every  organ. 
The  retina,  the  olfactory  expansion  on  the  Schneiderian  mem- 
brane, the  nervous  tissue  of  the  labyrinth,  and  of  the  skin  and 
internal  mucous  membranes,  are  each  dissimilar,  and  of  conse- 
quence cannot  possess  the  same  identical  modes  of  action   and 
function.     The  same  impression  made  by  the  same  substance, 
cwses  different  phenomena  in  each.     A  galvanic  current  applied 
at  the  same  time  to  the  retina  gives  a  sensation  of  light,  to  the 
tongue  a  peculiar  taste,  and  to  the  skin  a  painful  sensation  of 
heat   The  prick  of  a  needle  in  the  skin  imparts  a  sensation  of  pain, 
in  muscle  excites  contraction  of  its  fibres,  in  the  retina  produces 
impressions  of  light. 

The  difference  of  sensation  in  these  cases  must  depend  on  a 
difference  in  the  structure  of  the  nervous  expansion  or  tissue,  that 
receives  the  impression,  and  the  consequent  difference  of  sensi- 
bility. 

In  the  lower  animals,  in  which  no  central  nervous  mass  exists, 
each  portion  of  the  nervous  system  is  independent.  In  the  higher 
order  of  animals  and  in  man,  in  which  new  parts  are  added,  and 
with  each  addition  new  functions  exist,  the  nervous  organs  and 
functions,  though  distinct,  become  less  and  less  independent. 
They  are  subjected  to  a  centre  of  action,  whose  integrity  is  essen- 
tial to  the  accomplishment  and  regularity  of  their  offices.  In  man, 
this  physiological  centre,  is  the  superior  portion  of  the  medulla 
oblongata.  To  this  point  are  transmitted  by  the  nerves  all  tactile 
impressions,  and  whose  transmission  to  this  point  constitutes 
sensation;  for  if  the  impression  be  prevented  from  reaching  this 
point,  as  by  ligatures  on  the  nerves,  or  their  division,  no  sen- 
sation is  perceived.  From  this  point  also  emanate  the  move- 
ments or  stimulations  excited  and  directed  by  volition  and  the 
passions,  that  when  transmitted  through  the  apparatus  and  nerves 
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destined  to  voluntary  movements,  extite  muscular  contraction 
and  produce  locomotion,  the  expressions,  &c. 

Respiration  depends  also  on  the  integrity  of  this  portion  of  the 
nervous  structure,  and  the  communication  between  it  and  the 
muscles  appropriated  to  its  performance.  Hence  death,  in  apo- 
plexy or  fevers  occasioning  effusions  at  the  base  of  the  brain,  or 
by  the  division  of  the  eighth  pair  of  nerves. 

But  sensations  are  not  the  only  impressions  that  are  conveyed 
to  the  nervous  centre,  or  volitions  the  only  movements  transmitted 
from  it.  All  impressions,  ev6n  those  of  the  healthy  vital  or  or- 
ganic actions  and  functions,  are  equally  conveyed  to  the  centre  of 
nervous  action,  and  every  movement  of  this  centre  is  reflected 
into  the  whole  of  the  nervous  apparatus.  Of  the  transmission  of 
the  natural  or  healthy  stimulations  or  impressions  resulting  from 
the  organic  and  functional  actions  of  our  organs,  we  are  not  usually 
conscious,  nor  do  they  produce  manifest  evidences  of  their  trans- 
mission; but  in  their  anormal  or  morbid  state,  where  the  or- 
ganic actions  become  exaggerated  in  any  one  organ,  then  they  do 
awaken  perception,  they  create  disturbance,  they  are  repeated  in 
the  nervous  centre,  and  this  excited  and  disturbed  action  of  the 
centre  of  the  nervous  system,  is  reflected  into  the  whole  system 
through  the  medium  of  the  nerves,  that  emanate  from  it 

Indigestible  food  in  the  stomach  and  bowels  when  the  mucous 
tissue  is  irritated,  and  worms  in  the  intestines,  excite  convulsions, 
especially  in  children  and  persons  of  a  nervous  temperament.  In 
these  instances  the  irritants  are  mechanical;  the  brain  can  be  af- 
fected by  them  in  no  other  manner,  than  by  the  increase  of  the 
irritation,  or  of  the  organic  actions  of  the  surface  to  which  they 
are  applied.  But  convulsions  are  an  effect  of  irritation  in  the 
central  nervous  structure,  appropriated  to  the  excitation  of  mus- 
cular contraction  or  voluntary  movements.  The  convulsions  in- 
duced by  the  causes  mentioned,  must  then  be  occasioned  by  the 
transmission  of  the  irritation  awakened  in  the  gastro-intestinal 
mucous  tissue,  through  the  nerves,  the  only  mode  of  communi- 
cation, to  the  brain;  and  the  disturbance  of  its  action  is  reflected 
into  the  muscular  and  other  systems.  Splinters  and  other  me- 
chanical irritants  lodged  in  a  fascia,  &c.  and  which  can  produce 
primarily  no  other  than  a  local  and  mechanical  irritation,  occa- 
sion tetanus,  which  is  a  general  spasm  resulting  from  disorder  in 


the  functions  gf  the  central  mass  of  nervous  structure  governing 
the  muscular  system.  But  this  morbid  state  has  succeed  to  a  local  ir- 
ritationat  the  extremities  of  the  nervous  fibrils,  orin  thenervousex- 
pansion  of  an  organ,  and  consequently  must  be  caused  by  the  trans- 
mission of  this  irritation  through  the  nerves  to  the  central  organs. 
Apoplexy,  hydrocephalus,  coma  and  other  affections  of  the  brain, 
are  observed  to  succeed  the  administration  of  irritating  drugs,  as 
emetics,  purgatives,  &c.  when  the  stomach  and  bowels  are  in  a 
state  of  sanguine  or  inflammatory  irritation,  and  which  are  occa- 
sioned in  the  same  mode  as  convulsions,  by  the  transmission  of 
the  stimulations  excited  in  the  gastro-intestinal  mucous  tissue  to 
the  brain.     In  these  instances  the  transmission  is  not  direct,  but 
through  the  medium  of  the  ganglionic  system. 

§  2.^The  Great  Sympathetic,  or  Intercostal  Nerve;  or  Gang- 
lionic Nervous  System. 

Of  the  second  division  of  the  nervous  system,  the  ganglionic, 
or  great  sympathetic,  our  information  is  exceedingly  vague  and 
indefinite.     It  performs  undoubtedly  a  most  important  part  in  the 
production  and  support  ofc  the  functions  of  the  viscera,  and  of  the 
phenomena  of  what  has  been  named  organic  or  vegetative  life, 
nutrition,  the  secretions,  &c.     But  removed  as  it  is  from  a  close 
inspection,  or  the  reach  of  experiments,  and  compelled  to  rely  m 
a  great  measure  on  analogical  reasoning,  our  results  in  determm- 
ing  its  offices  must  be  deficient  in  the  positiveness  that  is  to  be 
desired  in  scientific  investigations.    An  attention  to  the  anatomi- 
cal arrangement  and  various  distribution  of  the  ganglionic  system, 
may  however  enable  us  to  throw  some  light  on  its  functions. 

This  system  extends  along  both  sides  of  the  spine,  penetrates 
the  cranium  through  the  carotid  canals,  enters  the  sockets  of  the 
eyes,  descends  through  the  thorax,  traverses  the  abdomen,  and 
the  two  lateral  portions  meet  and  unite  at  the  coccyx.  It  thus  sur- 
rounds and  includes  within  its  circuit  all  the  viscera  of  the  thorax 
and  abdomen,  to  which  it  largely  distributes  nervous  cords,  and  is 
intimately  connected  with  some  of  the  organs  of  the  senses. 

This  system  consists  of  numerous  nervous  masses  called  gang- 
lions, and  nervous  cords  and  filaments.  The  ganglions  have  no  re 
semblance  to  any  portion  of  the  nervous  structure  of  animal  life. 
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or  of  relation.  They  are  of  a  reddish  or  grayish  colour,  and  soft 
spongy  texture.  They  abound  in  fine  blood-vessels,  which  is  an 
indication  of  an  active  circulation  and  a  function  of  importance 
in  the  economy.  The  true  offices  of  the  ganglions  are  not  known; 
in  this  respect,  all  is  conjecture.  Bichat  supposes  them  to  be 
nervous  centres,  each  independent,  but  connected  with  the  others, 
and  presiding  over  the  nervous  acts  necessary  to  organic  or  vege- 
tative life.     No  positive  facts  sustain  this  doctrine. 

The  nerves  of  this  system  have  not  a  perfect  similarity,  and 
possess  a  different  distribution.  They  may  be  divided  into  three 
classes.  The  first,  which  have  a  strong  resemblance  to  the  nerves 
of  the  cerebro-spinal  nervous  system,  communicate  immedi- 
ately with  that  system;  they  do  not  anastomose  or  give  off 
branches,  but  appear  to  constitute  a  connexion  between  the 
ganglionic  system  and  the  cerebro-spinal  system.  The  second 
pass  from  one  ganglion  to  another,  in  which  manner  the  whole 
are  connected  together  and  communications  are  established  be- 
tween the  different  parts  of  this  system.  These  nerves  have  also 
a  considerable  resemblance,  consisting  of  bundles  of  filaments 
enclosed  in  a  membrane,  to  the  nervous  cords  of  animal  life. 
The  last  class  proceed  from  the  ganglions,  anastomose  with  each 
other,  ramify  infinitely,  forming  plexuses,  and  are  distributed  to 
different  organs.  The  nerves  of  this  last  class  differ  from  the  others. 
They  do  not  consist  of  bundles  of  filaments,  but  appear  to  be 
formed  of  a  soft  pulp  of  a  reddish  colour  and  devoid  of  neurilema. 
From  these  plexuses  proceed  off  nerves  destined  to  the  viscera, 
to  arteries,  and  to  muscles.  The  nerves  that  pass  to  the  viscera 
plunge  into  them  along  with  the  arteries  they  receive.  Those 
that  belong  to  the  arteries  interlace  so  closely  around  them,  an 
to  form  as  it  were  an  exterior  nervous  coat,  and  are  expended  in 
the  arterial  tunics. 

The  muscular  branches  are  in  part  distributed  to  muscles  that 
are  not  influenced  by  volition,  as  the  heart  and  the  muscular  tu- 
nics of  the  alimentary  canal;  while  others  are  sent  to  muscles 
that  receive  nerves  from  the  cerebro-spinal  system  and  are  con- 
troled  by  the  will,  as  the  diaphragm  and  muscles  of  respiration. 

The  most  important  and  the  largest  plexus  formed  by  the  anasto- 
moses and  ramifications  of  these  nerves,  is  the  solar,  arising  from 
the  semilunar  ganglions.     It  is  situated  below  the  diaphragm, 


behind  the  stomach  and  duodenum,  which  are  freely  supplied  by 
its  nervous  filaments.  This  circumstance,  it  is  probable,  gives  to 
these  organs  the  pervading  influence  they  are  observed  to* possess 
in  the  functions  of  the  economy.  This  plexus  is  a  connecting 
point  between  the  two  nervous  systems,  the  cerebro-spinal  and 
the  ganglionic.  The  connexion  is  established  by  the  pneumo- 
gastric  or  par  vagum,  which  emanates  from  the  medulla  oblon- 
gata and  anastomoses  with  the  solar  plexus,  in  which  its  last  rami- 
fications are  lost 

Considerations  based  on  the  anatomical  structure,  lead  to  the 
following  inferences  as  to  the  functions  of  the  ganglionic  system. 
a.  It  is  not  independent  of  the  cerebro-spinal  nervous  system, 
but  derives  its  nervous  activity  from  its  connexion  with  that  sys- 
tem,    b.  It  is  connected  throughout  its  whole  extent  by  the  nu- 
merous nervous  filaments  passing  from  one  ganglion  to  another, 
and  uniting  together  the  different  plexuses,     c.  The  organs  of  the 
head,  neck,  thorax  and  abdomen,  with  the  geniUl  organs,  which 
receive  nervous  filaments  from  this  system,  are  placed  in  a  com- 
munion of  actions  and  impressions,  which  are  transmitted  from 
one  to  the  other,  and  it  is  thus  the  principal  instrument  of -the 
sympathies  between  those  organs,     d.  Supplying  the  thoracic  and 
abdominal  viscera,  and  genital  organs  with  nerves,  and  commu- 
nicating with  the  cerebro-spinal  nervous  system,  it  is  the  medium 
of  communication  between  these  organs  and  the  nervous  system 
of  relation,     c.  Supplying  the  abdominal  and  thoracic  viscera  and 
genital  organs,  with  numerous  nerves,  this  system  must  be  the 
chief  agent  in  maintaining  the  exercise  of  their  functions.    / 
From  the  quantity  of  nerves  it  distributes  to  the  arteries,  the 
closeness  with  which  these  vessels  are  invested  with  those  ner- 
vous filaments,  and  which  are  lost  in  their  coats,  it  must  exer- 
cise an  active  agency  over  their  circulation,  and  in  this  manner 
influence  the  secretions  and  nutrition,    g.  The  muscles  that  re- 
ceive nervous  filaments  from  this  system,  have  this  peculiarity, 
that  they  act  without  volition,  or  even  consciousness.     They 
must  consequently  receive  the  nervous  stimulation  for  this  pur- 
pose from  the  ganglionic  system. 

From  physiological  and  pathological  facts,  we  derive  a  confirm- 
ation of  these  principles  and  obtain  additional  light  in  arriving  at 
a  knowledge  of  the  functions  of  this  system.    It  has  been  sUted, 
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that  the  involuntary  muscles,  the  heart  and  muscular  coats  of 
the  alimentary  canal,  receive  their  nervous  supplies  from  the 
plexuses  of  the  ganglionic  system. 

Muscular  contraction  requires  always  nervous  stimulation  for 
its  accomplishment.  The  action  of  the  involuntary  muscles  must 
consequently  depend  immediately  on  the  ganglionic  nerves. 

Nervous  power  is  thus  provided  for  these  muscles,  and  at  the 
same  time  is  placed  without  the  domain  of  volition  and  the  lo- 
comotive nervous  apparatus. 

This  is  a  wise  and  necessary  provision.  Had  not  this  indepen- 
dence been  established,  every  attack  of  convulsions  would  prove 
fatal  by  the  spasms  that  would  be  induced  in  the  heart.  In  the 
moments  of  ennui,  of  depression  and  despair,  to  which  the  mind 
is  subject,  when  suffering  under  moral  afflictions  and  calamities, 
self  destruction  would  have  been  the  constant  refuge  of  the 
wretched  gainst  the  evils  attached  to  our  existence,  had  the 
action  of  the  heart  been  subjected  to  the  control  of  the  will, 
which  could  thus  suspend  its  function  and  occasion  instant  death. 

The  diaphragm  and  muscles  of  respiration  that  receive  nerves 
from  both  systems,  are  under  the  control  of  the  will  to  a  certain 
extent.  This  provision  was  necessary  for  the  production  of 
phonation,  or  the  various  phenomena  of  the  voice;  for  the  per- 
formance of  expectoration  so  necessary  to  disembarrass  the  lungs 
of  mucus  and  foreign  matters;  to  fix  those  muscles  in  violent 
efforts,  &c. 

But  the  function  of  respiration  is  directly  ^concerned  in  the 
maintenance  of  life,  and  to  the  support  of  the  actions  of  all  the 
organism.  Hence  it  was  an  indispensable  condition  that  the 
muscles  by  which  it  is  performed,  should  obtain  a  nervous  sup- 
ply from  a  source  not  liable  to  the  accidents  connected  with  the 
voluntary  powers. 

The  nervous  system  of  relation  or  animal  life  has  its  actions 
suspended  during  sleep,  and  volition  partakes  of  this  condition. 
Respiration  nevertheless  continues  unchanged.  In  apoplexy,  a 
more  profound  lesion  exists,  and  all  the  faculties  and  actions  of 
the  life  of  relation  are  aberrant,  suspended,  or  even  annihilated, 
yet  respiration  is  but  slightly  affected,  and  continues  to  preserve 
existence  in  the  organism  for  a  considerable  period.  An  oppor- 
tunity is  thus  given  to  repair  the  mischief,  which  would  other- 
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wise  be  inevitably  fatal.  In  these  slates  the  muscles  of  respira- 
tion  can  be  enabled  toexecute  theiroffices  only  through  the  nervous 
ganglionic  system,  from  which  they  derive  the  requisite  nervous 
energy.  It  thus  appears  that  a  part  of  the  functions  of  this  sys- 
tem, is  to  place  at  the  command  of  the  viscera  and  the  muscles  it 
supplies  with  nerves,  a  stock  of  nervous  power  that  is  indepen- 
dent of  volition,  and  exempted  from  the  numerous  sources  of  de- 
rangement that  constantly  occur  in  the  nervous  system  of  relation 

or  animal  life. 

The  mucous  tissues  of  the  bronchiae,  stomach,  fauces,  rectum, 
bladder,  vesiculae  seminales,  and  the  testicles,  are  the  seats  of  the 
sensations  that  constitute  the  instinct  of  want  of  respiration,  of 
hunger,  of  thirst,  of  defecation,  of  urination  and  sexual  inter- 
course. These  sensations  depend  on  the  ganglionic  nerves  of  the 
tissues  which  are  their  seats.  But  the  gratification  of  these  in- 
stincts depend  on  acts  [that  are  entirely  under  the  control  of  vo- 
lition, and  which  cannot  be  provoked  directly  by  the  ganglionic 
system.  These  instincts  the  will  may  for  a  time  neglect  to  obey; 
and  refuse  to  lend  itself  to  the  call  of  these  sensations.  But  in 
a  shorter  or  longer  period,  it  must  yield  to  their  solicitations,  and 
command  the  actions  by  which  they  are  to  be  appeased.  These 
instinctive  or  internal  sensations,  do  not  possess  an  equal  power 
in  compelling  the  acts  of  volition.  Those  attached  to  functions 
of  the  most  immediate  necessity,  are  the  most  imperative  in  this 

respect. 

The  want  of  respiration  is  that  which  can  be  resisted  the 
shortest  time.  This  sentiment  becomes  so  overwhelming,  the 
stoutest  resolution  quails  before  it  and  yields  to  its  demand.  No 
one  has  ever  been  able  to  suspend  voluntarily  his  respiration  so  as 
to  produce  asphyxia.  Hunger  and  thirst  may  be  resisted  and  their 
gratification  postponed  to  answer  the  means  or  the  convenience 
of  the  individual,  but  when  the  system  begins  to  suffer  from  the 
wants  of  nutrition  or  of  fluids,  these  sentiments  become  irresisti- 
ble, and  it  is  no  longer  possible  to  restrain  the  voluntary  acts 
necessary  to  allay  them.  Hence  the  proverb,  hunger  will  break 
through  stone  walls.  The  same  observations  are  applicable  to 
defecation  and  urination,  which  may  be  delayed  for  appropriate 
occasions. 

The  want  of  sexual  intercourse  not  being  essential  to  the 
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maintenance  or  preservation  of  the  individual,  but  intended  for 
the  continuance  of  the  species,  is  less  urgent  in  its  necessity,  and 
is  also  in  its  demand.  It  is  consequently  placed  more  effectually 
under  the  control  of  the  will,  which  may  resist  its  solicitations, 
and  yield  a  compliance  only  in  comformity  to  the  regulations  of 
moral  discipline. 

The  ganglionic  system  furnishing  the  principal  nervous  sup- 
ply to  the  surfaces,  where  are  seated  the  instinctive  wants  of  the 
organism,  we  have  in  the  above  facts  the  evidence;  1st,  that  the 
ganglionic  system  is  the  nervous  apparatus  of  the  instincts  and 
internal  senses;  2d,  that  it  communicates  to  the  nervous  system  of 
animal  life,  or  relation,  the  wants  of  the  economy;  and  3d,  is  ca- 
pable of  compelling  that  system  to  command  the  acts  necessary 
to  supply  those  wants. 

The  interrogation  of  pathological  phenomena  will  furnish  ad- 
ditional elucidation  to  this  subject 

Irritations  excited  in  the  mucous  tissue  of  the  stomach  and 
small  intestines,  by  the  impressions  of  irritating  agents,  will  ex- 
cite irritations  in  the  brain,  and  sometimes  spinal  marrow.  The 
acute  inflammations  of  the  gastro-intestinal  mucous  tissue  rarely, 
it  may  be  asserted,  never  fail  to  occasion  cerebral  or  spinal  inflam- 
mation. Hence  they  are  invariably  attended  with  head-ache  and 
delirium,  pains  in  the  back,  and  often  neuralgic  painrin  the  ex- 
tremities; they  frequently  occasion  coma,  apoplexy,  hydrocepha- 
lus, convulsions  and  paralysis.  The  chronic  inflammations  of 
the  same  tissue,  are  also  productive  of  chronic  inflammations  of 
the  cerebral  organs,  and  hence  we  find  mania,  monomania,  cata- 
lepsy, epilepsy  and  hysteria,  are  frequently  connected  with  that 
state  of  the  digestive  organs.  The  connexion  between  the  cere- 
bro-spinal  organs,  and  the  mucous  tissue  of  the  stomach  and  small 
intestines,  by  which  the  actions  of  the  one  are  transmitted  to  the 
other,  is  most  probably  efiected  through  the  nerves  of  the  gan- 
glionic system,  and  the  inosculation  of  the  solar  plexus  with  the 
par  vagum. 

None  of  the  viscera  that  are  placed  under  the  influence  of  the 
ganglionic  system  of  nerves,  exercise  so  decisive  and  prominent 
an  action  over  the  cerebro-spinal  nervous  organs,  as  the  stomach 
and  small  intestines,  especially  the  stomach.  This  circumstance 
as  was  previously  observed,  is  in  correspondence  with  the  larerer 
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supply  of  ganglionic  nerves  it  receives,  and  its  more  intimate  as- 
sociation  with  the  cerebral  organs  through  the  solar  plexus  and 

par  vagum. 

The  irritations  and  morbid  condition  of  the  stomach,  exer- 
cise an  active  influence  over  all  the  organs  embraced  under 
the  dominion  of  the  ganglionic  sy8tem,"and  the  morbid  conditioa 
of  any  of  those  viscera  afe  reflected  on  the  stomach.  There  is 
thus  established  a  reciprocal  sympathetic  influence  between  the 
vicera  of  organic  life,  or  thOse  over  which  preside  the  ganglionic 

system  of  Aerves. 

The  heart  more  than  any  other  experiences  this  agency  of  the 
stomach.  The  irritations  of  the  mucous  tissue  of  the  stamach, 
with  few  exceptit>ns,  are  extended  to  the  heart;  its  action  becomes 
quickened  and  febrile  symptoms  are  induced.  The  same  result 
may  occur  from  the  irritations  of  any  of  the  other  viscera,  but 
it  is  less  constant  with  them  than  with  the  stomach;  and  in  re- 
ality, it  will  most  generally  be  observed,  that  when  fever  attends 
on  the  inflammations  of  other  organs,  the  stomach  has  partaken 
of  the  morbid  irritation.  The  general  occurrence  of  these  facts, 
at  one  time,  induced  M.  Broussais,  to  entertain  the  opinion  aad 
inculcate  the  doctrine,  that  irritation  of  the  gastro-intestinal  mu- 
cous tissue,  was  a  necessary  prelude  to  the  establjshment  of  fever, 
without  which  it  was  never  manifested.  This  absolute  generali- 
•zation  of  facts,  perfectly  excusable  from  the  frequency  with  which 
they  are  observed,  was  too  hastily  made,  and  in  Itie  manly  and 
frank  spirit  of  •  true  philosopher,  has  been  amended  upon  mature 
observation  and  reflection.  '      "* 

With  less  promptness  and  less  constancy,  the  other  organs  yi 
this  connexion,  respond  to  the  morbid  irritation  of  the  gastric 
m^cous  surface.  An  example  is  afforded  in  acute  gastritis,  in  which 
the  eye  is  always  injected  with  blood,  the  fauces  and  tongue  are  arid 
and  inflamed,  the  lungs  often  partake  of  the  disorder,  and  respira- 
tion is  impaired  or  deranged.  The  liver,  the  kidneys,  the  genital 
organs,  all  display  more  or  less  of  disturbance,  Jn  their  functions 
corresponding  to  the  degree  of  the  gastric  disease.  The  acute  irrita- 
tions of  thfm  organs  are  attended,  in  a  like  mode,  with  disorder 
and  disturbance  of  the  stomach  and  its  function^  Thus  inflamma- 
tions of  the  kidneys,  uterus,  liver,  and  sometimes  of  the  eye,  are 
#  .  6 
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productive  of  an  irritable  utate  of  the  stomach,  exciting  nausea 
and  vomiting. 

The  above  pathological  phenomena  exhibit;  first,  a  close  con- 
nexion between  the  stomach  and  tlie  brain,  by  which  they  mu- 
tually reflect  their  irritations  oq  each  other;  and  second,  that  the 
different  orgatis  to  which  the  ganglionic  system  sends  nerves, pos- 
sess a  free  communion  in  their  actions,  which  is  most  extensive  '^ 
and  active  between  those  organs  most'abundantly  supplied  with 
nerves.  The  ganglionic  system,  from  these  facts,  would  appear  to 
be  the  medium  of  tlie  syu-^pathies,  that  bind  together  the  viscera 
of  the  splanchnic  cavities—the  cranium^  thorax,  abdomen,  and 
the  genital  organs. 

I  From  the  preceding  anatomical,  physiologtCal  and  patholo- 
gical considerations,  the  functions  depending  on  the  ganglionic 
system^  may  be  embraced  under  the  following  heads. 

a.  It  is  not  independent  of  the  nervous  system  of  relation.     It 

•  does  not  collect  to  a  fixed  centre,  like  the  encephalon,  nervous 

impressions  or  stimulations  of  which  U  takes  cognizance  similar 

to  the  central  organ,  the  brain  and  medulla  oblongata,  and  from 

which  originate  other  stimulations  exciting  especial  actions. 

A.  This  system 4s  generally  connected  throughout^t* extent, 
from  the  cranium  to  the  pelvis.  *   .  ^ 

c.  It   is   connected  with   the  cerebro-nervous   system,  from 
which  it  derives,  and  to  which  it  transmits  its  nervous  stimtila-  * 
tions.     Its  principal  medium  of  connexion  with  the  brain,  is  by 
the  par  vagum  and  solar  plexus. 

d.  It  i#<  the  principal  and  most  active  agent  in  conveying  ner- 
veus  stimulations  or  power,  which  it  derives  from  the  cerebro-spi- 
nal  system,  to  the  viscera  of  the  abdomen,  thorax,  and  genital  or- 
gans. *    "  .  ^  »  ^ 

e*  It  influences  the  circulation  of  t^e  vessels  of  those  cavities, 
and  in  this  mamier  has  an  effective  agency  in  the  secretions  and 
nutritions. 

/,  It  places  at^the  disposal  of  the  abdominal  and  thoracic  vis-' 
cera,  and  involuntary  muscles,  nervous  power  for  the  support  of 
their  functional  acts,  necessary  to  the  maintenance  and  preser- 
vation of  the  indwridual,  and  which  is  thus  abstracted  from  the 
immediate  control  of  volition,  and  defended  from  the  numerous 
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and  sudden  derangements  to  which'  the  cerebro-spinal  nervous 
system  is  liable,  from  moral  and  physical  causes. 
,  g.  It  is  the  nervous  apparatus  of  the  instincts  or  internal  senses, 
and  by  the  nervous  filaments  it  distributes  to  the  internal' mucous 
membranes,  makes  them  the  seat  of  the  internal  senses. 

The  instincts  or  internal  senses  are  modes  ofbteing  analogous  to 
irritations,  of  the  internal  mucous  membranes,  which  excite  nerv- 
ous stimulations  in  the  ganglionic  nerves.  Thui  common  irritation 
at  the  termination  of  the  rectum,  imparts  an  incessant  sense  of 
want  of  defecation;  at  the  neck  of  the  bladder,  of  want  of  urina- 
tion; in  the  vesiculae  seminales  and  testes,  of  want  of  coition;  in  the 
stomach,  as  is  seen  in  chronic  and  the  subsidence  of  acute  inflam- 
mations, and  in  tome  fatal  cases  of  fever  previous  to  death,  a 
sentiment  of  hunger,  which  the  patient  cannot  resist  or  control. 

A.  It  communicates  to  the  cerebrd^spinal  system,  the  simula- 
tions that  constitute  the  instincts  or  internal  sensations,  and  thus 
brings  under  its  cognizance,  and  makes  known  to  the  intelligence, 
the  wants  oS  the  viscera,  and  the  organism. 

j.  It  can,  when  necessary,  force  the  attention,  or  consciousness, 
and  volition  to  the  wants  of  the  viscera  and  economy,  and  can 
compel  them  to  command  the  voluntary  movements  requisite  to 
supply  those  wants,  or  to  procure  their  gratification. 

k.  It  conveys  morbid  irritation  of  the  mucous  tissue  of  the 
stomach,  tcTthe  apparatus  of  the  voluntary  movements,  and  ex- 
cites them  into  action,  without  the  concurrence  of  the  will,  and 
even  in  opposition  to  its  dictates.  Hence  convulsions,  spasms, 
&C.;  hence  also,  the  violent  struggles  of  those  whose  stomachs 
are  excessively  irritated  by  ardent  spirits,  indigestible  food,  and 
other  causes;  and  which  they  find  it  impossible  to  resist  In  a 
similar  mode,  the  moral  or  affective  faculties,  are  irritated  and 
excited  by  irritations  of  the  mucous  membrane  of  the  stomach. 
This  is  a  productive  cause  of  numerous  crimes,  especially  from 
the  abuse  of  ardent  liquors.  The  slightest  opposition  or  con- 
trariety, occasions,  then,  the  fiercest  explosions  of  temper,  and 
leads  to  the  perpetration  of  acts,  at  which  the  individual,  when 
sobered,  shudders  with  horror.  The  same  effect  occurs  from  the 
irritation  of  hunger,  and  in  tliosc  of  irritable  stomachs,  during  the 
aft  of  digestion. 

/.**¥he  ganglionic  sysicm  is  intermediate,  or  is  the  organ  or 
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medium  of  communication  between  the  brain  and  spinal  marrow, 
and  the  viscera  of  the  thorax,  abdomen,  and  the  genital  organs;  or 
between  the  organs  of  relation  or  animal  life,  and  the  viscera 
of  organic  or  vegetative  life. 

*n.  It  is  the  organ  of  the  sympathies,  healthy  and  pathologi- 
cal, between  the  different'  organs  of  organic  life,  (the  thoracic, 
abdominal  and  genital,)  and  between  them,  and  the  brain  and 
spinal  marrow,  or  the  organs  of  relation. 

In  this  manner,  the  nervous  system  in  its  totality,  is  interme- 
diate to  all  the  organs.  It  connects  them  by  ties  so  intimately, 
that  the  changes  which  supervene  in  one  organ,  is  perceived,  not 
only  in  the  central  mass,  butdetermines  through  it,  modifications 
in  the  actions  or  states  of  other  organs.  This  transmission  of  ac- 
tions from  one  organ  to  another,  having  no  immediate  functional 
dependence,  or  structural  relation,  constitutes  sympathy,  oi  which 
the  nervous  system  is  the  organ  or  instrument. 

The  nervous  tissue,  from  its  vascularity,  is  subject  to  sanguine 
t      irritation  and   inilammation,  similar  to  the   other  tissues,  and 
which  is  attended  with  the  usual  results  of  disorder  and  distur- 
bance of  function,  and  disorganization  of  its  structure.  -  ^ 

The  consequences  of  inflammation  in  nervous  tissue,  will  offer 
the  most  diversified  results,  and  be  productive  of  the  most  varied 
phenomena,  according  to  the  offices  of  the  part  in  which  it  may 
be  located,  and  the  degree  of  its  intensity.  In  the  hemispheres 
of  the  encephalon,  it  will  give  origin  to  the  numerous  forms  of 
mental  alienation,  maniacal  delirium,  monomania,  melancholia, 
dementisr^in  the  central  masses  regulating  the  movements,  to  con*- 
yulsions,  to  chorea,  to  spasms,  to  paralysis;  in  the  apparatus  of  sen- 
sibility, to  the  different  shades  and  states  of  the  sensations,  burn- 
ing, itching  and  lancinating  pains — neuralgia;  or  to  a  total  loss  of 
feeling.        *  ^''' 

The  nervous  system  being  a  complicated  structure,  whose  nu- 
merous organs  are  perfectly  distinct,  and  whose  functions  are 
entirely  different,  any  one  may  be  separately  affected  without 
necessarily  involving  the  others. 

The  intellectual  and  affective  faculties,  are  each  distinc&y  sub- 
ject to  be  highly  disordered  without  sensibility,  or  locomotility, 
or  innervation  being  disturbed.  The  locomotive  faculties  may 
be  seriously  implicated,  while  the  intellectual  and  moral,  are  in 


NERVOUS  SYSTEM. 


^5 


the  most  perfect  integrity.      The  same  is  observed  of  sensa- 
tion. 

In  the  same  apparatus  of  organs,  a  part  only  may  be  deranged, 
while  the  remainder  executes  its  functions  in  a  perfect  manner. 
Partial  paralysis  and  spasms,  afford  examples  in  the  apparatus  of 
locomotion.  Neuralgic  pains  affecting  certain  nerves,  present 
"  instances  to  the  same  purpose,  in  the  apparatus  of  sensation.  Mo- 
nomania, or  derangement  on  one  train  of  ideas,  the  mind  per- 
fectly sane,  and  even  vigorous  on. all  others,  is  an  exhibition  of 
the  same  occurrence  in  the  intellectual  organs.  ^ 

Each  part  of  the  nervous  system  appears  to  produce  its  own  sum 
of  nervous  principle  or  power.  It  is  not  a  common  stock  diffused 
and  transmitted  throughout  the  whole.  For  example,  the  nervous 
«Drd  or  nerve,  the  nervous  expansion  or  membrane  in  an  organ, 
and  the  diintral  organ  in  the  brain,  each  produces  in  its  substance 
its  own  stock  of  nervous  principle  or  neurosity,  as  it  may  be 
termed.  To  occasion  the  particular  phenomena  of  a  nervous 
function,  as  of  sensibility,  or  locomotion,  or  of  the  senses,  for 
instance,  the  connexion  between  all  the  parts  of  the  apparatus 
appropriated  to  that  function  must  exist,  and  each  be  in  a  natural 

state.  *> 

The  impulse  or  stimulation  that  elicits  the  particular  ner- 
vous phenomenon,  as  light  impinging  on  the  retina,  which  occa- 
sions visionVthe  vibrations  of  the  air,  transmitted  to  the  nervous 
membrane  of  the  labyrinth,  whence  is  caused  hearing;  tactile 
impressions  on  the  skin,  producing  sensation;  volition  directed 
on  the  organs  of  voluntary  motion,  that  gives  rise  to  voluntary 
movements,  &c.,  is,  then,  extended  through  the  whole  series  of 
the  apparatus,  and  the  function  is  complete,  the  phenomena  are 

per(ipct. 

A  defect  or  interruption  in  any  one  part  of  an  apparatus,  m 
attended  with  defect  or  suspension  of  the  function  and  phenomena, 
depending  on  that  apparatus,  corresponding  to  the  degree  and 
extent  of  the  lesion.  From  these  causes  proceed  the  local  and 
limited  nature  of  most  of  the  affections  of  the  nervous  system. 

The  rffervous  principle,  the  immediate  agent  of  the  nervous 
phenomena,  is  constantly  fluctuating.  It  is  exhausted  by  its  ac- 
tivity, and  requires  a  constant  recuperation.  Hence  all  nervous 
phenomena  are  intermittent,  or  have  periods  of  repose  and  of  action 
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The  production  of  this  principle,  and  the  persistence  of  the  ner- 
vous functions,  are  immediately  concatenated  with  the  free  and 
healthy  circulation  of  oxygenated  or  arterial  blood.  The  moment 
unoxygenated  or  venous  blood  passes  into  any  portion  of  the 
nervous  system,  or  its  circulation  is  interrupted,  the  functions 
and  actions  of  that  part  cease.  A  ligature  placed  on  an  artery 
supplying  a  limb,  destroys  the  sensibility  and  capacity  of  motion 
in  that  limb,  until  the  circulation  is  restored.  lt#ic  function  of 
the  nervous  organ  be  immediately  essential  to  vital  phenomena, 
the  presence  of  black  or  unoxygenated  blood  proves  fatal.  This 
is  the  cause  of  death  from  asphyxia,  occasioned  by  black  blood 
passing  to  the  brain  and  medulla  oblongata,  which  annihilates 
the  functions  of  the  respiratory  nerves,  and  prevents  the  restora- 
tion of  that  vital  function.  * 

The  nervous  principle  is  thus  immediately  dependent  on  the 
state  of  the  circulation  in  the  nervous  structure,  and  when  this 
deviates  from  its  natural  or  healthy  condition,  in  any  portion  of 
the  nervous  system,  there  is  a  proportionate  morbid  change  in 
the  functions  of  that  portion.  Most  of  the  morbid  conditions  of 
the  nervous  system  have  their  origin  from  this  cause. 

Sanguine  irritation  and  inflammation  of  nervous  substance,  as- 
sume both  the  acute  and  chronic  shape.  The  acute  is  the  most 
clearly  marked  and  the  best  known.  The  symptoms  created  by 
them  have  been  classed  by  nosologists  under  the  head  of  Neu- 
roses, and  seldom  have  they  been  regarded  as  connected  with  the 
vascular  derangement  of  the  nervous  structure. 

Inflammation  of  nervous  substance  is  productive  of  various  s^ 
terations  of  structure.  The  medullary  portion  acquires  a  slight 
reddish  or  pink  tint,  while  the  cortical  becomes  dark;  it  oficrs, 
when  sections  are  made,  numerous  red  points  from  the  divided 
capillaries  that  have  been  injected  with  blood;  it  is  firmer,  more 
compact  and  drier  than  is  natural.  A  higher  degree  of  action  oc- 
casions suppuration,  which  is  often  local  and  collected  into  ab- 
scesses. But  it  frequently  is  more  diffused  and  produces  exten- 
sive softening  of  the  nervous  substance,  which  in  its  highest  de- 
gree is  analogous  to  gangrene.  ^ 

The  vessels  that  convey  blood  to  the  nervous  structure,  sur- 
round its  exterior,  and  are  enveloped  in  a  cellular  tissue,  the  pia 
mater,  which  is  covered  in  the  brain  by  a  serous  tissue — the  arach- 


iioid  membrane.  Sanguine  irritation  and  inflammation  in  the  nerv- 
"  pus  substance,  producing  towards  it  an  increased  afflux  of  blood,  the 
net-work  of  vessels  on  its  exterior  are  necessarily  congested  with 
blood,  and  the  membranes  surrounding  it,  always  partake  of  its 
inflammation.  The  pia  mater,  in  the  inflammation  of  the  brain,  is 
uniformly  loaded  with  blood  in  the  part  covering  the  inflamed 
portion,  and  presents  different  phenomena,  the  result  of  its  own 
irritation  and  mfiammation,  as  effusion  of  serum,  of  a  gelatin- 
form  fluid,  of  coagulable  lymph,  &c.  The  arachnoid  is  frequent- 
ly affected,  also,  consecutively  to  the  inflammation  of  the  brain, 
when  serous  fluid  is  effused  between  its  surfaces,  it  is  rendered 
opaque,  thickened,  &c.  Most  generally,  however,  the  arachnoid 
secretion  is  not  augmented  in  the  inflammation  of  the  cerebral 
structure;  the  effusion  being  found  in  the  web  of  the  pia  mater, 
beneath  the  arachnoides,  and  not  within  its  sack,  as  it  is  mostly 
supposed  to  be. 

The  nervous  power  or  material,  is  directly  influenced  by  its 
peculiar  modifiers,  and  these  acting  in  excess  may  occasion  mor- 
bid or  anormal  phenomena,  independent  of  sanguine  irritation,  or 
inflammation,  in  nervous  substance.  This  constitutes  nervous 
irritation. 

Persons,  especially  females,  of  a  highly  nervous  temperament, 
with  gi*eat  activity  of  the  nervous  system,  will  often  be  thrown 
into  hysteric  convulsions  by  a  sudden  moral  impression,  or  an 
unexpected  occurrence,  as  a  loud  noise;  and  mechanical  irritation  of 
a-fiierve,  or  the  posterior  columns  of  the  spinal  marrow,  will 
dRse  convulsions  in  the  muscles.  In  these  instances  the  dis- 
turbance is  provoked  in  the  nervous  principle  or  agent,  or  the 
neurosity  independent  of  vascular  action. 

Singuine  irritation  and  inflammation  of  a  highly  acute  charac- 
ter in  a  tissue,  attended  with  acute  pain,  in  those  of  a  nervous 
temperament,  by  the  local  nervous  excitement  they  occasion,  often 
cause  convulsive,  spasmodic,  or  other  nervous  phenomena.  In 
«uch  cases,  the  nervous  disturbance  is  wholly  independent  of 
sanguine  irritation  in  the  nervous  substance  itself.  It  is  a  com- 
plication accompanying,  and  often  masking  the  more  important 
inflammatory  action  that  has  been  merely  the  exciter  of  the  nerv- 
ous Symptoms. 

Purely  nervous  irritation  is  a  consequence  of  excessive  stimula- 
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tion,  or  impression  on  the  nervous  matter,  by  those  causes  or  agenta, 
which  in  the  order  of  nature,  are  capable  of  modifying  its  coDd|. 
tion.  Nervous  irritation  is  in  this  respect  analogous  to  sanguine 
irritation:  it  is  caused  by  excess  in  the  natural  or  healthy  action 
or  movements  of  the  nervous  substance,  as  sanguine  irritation 
consists  in  excessive  or  exalted  action  of  vascular  tissue. 

A  principle  of  importance  from  its  practical  bearing  is  esta- 
blished by  these  facts;  viz.  that  nervous  symptoms  or  disorder  of 
nervous  functions,  will  arise  from  two  causes:  1st,  sanguine  irri- 
tation, or  inflammation  in  the  nervous  structure  or  substance;  and 
2d,  simple  nervous  irritation  produced  by  the  excessive  impres- 
sion of  the  modifiers  of  nervous  energy,  or  its  too  great  activity. 

Sanguine  irritation  or  inflammation  in  tissues  rich  in  nervous 
-Structure^  and  having  an  intimate  connexion  with  the  nervous 
system,  is  often  an  exciter  of  nervous  irritation,  and  nervous  irn- 
tation,  when  highly  aggravated  and  intense,  becomes  also  an  ex- 
citer  of  sanguine  irritation. 

Sect.  IX.— TAe  Tegumentary,  or  Cutaneous  System. 

*  * 

The  tegumentary,  or  cutaneous  system,  is  spread  over  all  the 
surfaces  that  have  directly  or  mediately  exterior  communications. 
Hence  it  covers  the  entire  surface  of  the  body,  and  penetrating 
the  interior,  it  lines  the  cavities  having  an  external  opening,  such 
as  the  mouth,  the  oesophagus,  the  stomach,  the  intestines,  all  the 
excretory  ducts  that  terminate  in  these  portions— salivary,  he^ 
tic,  and  pancreatic.  It  lines  also  the  aerial  passages,  the  n«» 
fossae  and  their  sinuses;  the  genital,  urinary  organs,  &c. 

This  system  is  divided  into  two  secondary  systems,  the  exter- 
nal tegumentary  or  cutaneous,  designated  as  the  skin,  (cutis,) 
or  common  integument,  and  the  internal  tegumentary,  or  the 
system  of  the  mucous  membranes.  There  are  considerable  dif- 
ferences in  some  respects  between  these  two  sections,  yet  they 
are  only  modifications  of  the  same  structure.  They  are  continu- 
ous, the  one  passing  into  the  other;  they  have  the  same  form, 
same  structure,  and  neariy  similar  functions.  The  most  consi- 
derable portion  of  the  system  of  the  tegumentary  membranes,  is 
the  skin  and  the  mucous  membranes  succeeding  to  it,  which*  last 
forms  a  tube,  extending  from  the  head  and  through  the  trunk. 
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named  the  alimentary  canal,  commencing  «t  the  mouth  and  ter- 
minating  at  the  anus.  Besides  this  last  mucous  membrane,  there 
Isist  others  of  less  extent,  which  penetrate  into  the  intermediate 
substance  between  the  two  sections,  and  represent  ramified  cul- 
de-sacs as  the  internal  membrane  of  the  meatus  auditorious  ex- 

ternus;  that  which  lines  the  internal  face  of  the  palpebrae  or  eye- 
lids and  the  anterior  face  of  the  eye  and  lachrymal  passages— that 
which  penetrates  the  mammary  glands  through  their  excretory 
ducts;  and  the  lining  membrane  of  the  genital  and  urinary  organs. 
The  internal  tegumentary  or  mucous  membrane  has  numerous 
tppendances  or  prolongations.  In  the  cavities  of  the  mouth  and 
nose,  it  extends  into  the  salivary  and  buccal  glands;  in  the 
pharynx  it  divides  and  sends  a  large  branch  into  the  trachea 
trtcria,  which  ramifies  in  the  bronchial  tubes  in  the  form  of  culs- 
de-sacs,  forming  the  interior  membrane  of  the  respiratory  organs. 
Another  branch  is  sent  through  the  Eustachian  tube  into  the  in- 
ternal ear.  Belo^  the  diaphragm  it  forms  new  cul-de-sacs,  send- 
ing prolongations  into  the  interior  of  the  liver  and  pancreas 
through  their  excretory  ducts. 

Mucous  membrane  forming  the  internal  cavity  of  all  secreting 
glands,  and  constituting  so  considerable  a  portion  of  their  struc- 
ture, has  led  some  physiologists  to  regard  the  glands  as  append- 
ages to  the  mucous  membranes. 

The  tegumentary  system  every  where  presents  two  surfaces. 
The  one  adherent,  the  other  free.  In  the  mucous  membrane  the 
adherent  surface  is  external,  and  the  free,  internal;  in  the  skin 
^8  arrangement  is  reversed.  The  free  surface  of  the  tegumentary 
gystem,  especially  the  internal  or  mucous  membranes,  is  disposed 
in  folds,  projections  and  depressions,  ivt  different  manners  and  of 
different  nature,  that  increase  its  extent  This  surface  is  in 
a  constant  relation,  either  continued  or  occasional,  with  sub- 
stances wholly  foreign  to  the  organization.  The  adherent  surface 
is  connected  to  the  subjacent  parts  by  a  layer  of  cellular  tissue, 
that  has  received  in  some  organs  the  improper  name  of  nervous 

coat. 

The  tegumentary  membrane  is  a  compound  structure  composed 
of  several  layers,  which  are  the  derma,  the  vascular  reticulated 
texture,  the  papillary  tissue,  the  mucous  layer  or  body  of  Mal- 
pighi,  and  the  epidermis.     In  the ,  tegumentary  membrane  are 
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obgerved  in  addition  to  the  layers  of  which  its  body  or  mass  is 
composed,  numerous  simple  glands  or  secretory  organs,  known 
under  <he  names  of  follicles  and  cryptsB.  They  appear  to  result 
from  a  simple  depression  of  the  tegumentary  membranes. 

The  tegumentary  system  enjoys  sensibility  and  irritability  in 
the  highest  degree.  In  these  respects  it  surpasses  the  other  tissues 
of  the  organism.  These  properties,  however,  vary  considerably 
in  different  portions. 

This  system  envelopes  all  the  organs,  surrounds  the  mass  of 
the  body,  and  consequently  is  exposed  to  all  the  impressions  of 
exterior  agents.  It  is  placed  on  the  outer  boundary  of  the  organ- 
ism, and  receives  the  first  aggression  of  substances  that  are 
foreign  and  injurious  to  the  economy.  It  is  through  the  medium 
of  this  tissue,  the  relations  of  the  organism  with  the  exterior 
world  are  maintained.  It  constantly  absorbs  and  introduces  ex- 
ternal matter  into  the  economy  from  without;  and  expels  mat- 
ters not  adapted  to  its  wants  from  within.  °IUis  the  limit  and 
means  of  communication  between  the  inijlividual  and  the  rest,  of 
nature.  This  system  is  the  most  important  portion  of  all  the 
organs  of  vegetative  life  or  of  nutrition. 

The  tegumentary  system  is  the  organ  of  general  sensation,  and 
of  many  special  sensations;  of  the  absorptions  and  exhalations. 
The  different  portions  do  not  all  partake  equally  of  these  func- 
tions, a  difference  arising  from  modifications  in  its  structure. 

From  the  nature  of  the  functions  of  the  tegumentary  mem- 
brane, and  the  activity  of  its  vital  properties,  it  is  more  exposed 
to  morbid  impressions,  and  to  disturbances  in  its  mode  of  actiiti 
or  being,  than  any  other  of  the  organs.  Hence  the  frequency  of 
its  deviations  from  a  natural  state;  and  the  importance  it  assumes 
in  all  pathological  conditions  of  the  economy.  It  is  connected 
by  the  closest  ties  of  sympathy  with  all  the  important  organs,  and 
it  exercises  the  most  extensive,  it  may  almost  be  said  unlimited 
influence,  over  tlfe  general  health;  and  very  speedily  partakes 
itself  in  all  the  changes  that  supervene  in  other  organs.  The 
life,  the  condition  of  the  vital  or  organic  actions  of  every  organ, 
may  be  regarded  as  immediately  depending  on  the  life,  the  state 
of  the  vital  or  organic  actions  of  the  tegumentary  system. 

From  these  observations  on  the  general  tegumentary  system, 
we  pass  to  a  general  consideration  of  the  peculiarities  important 


to  be  known  as  illustrating  its  physiologicfal  functions,  the  patho- 
logical states  and  therapeutic  relations  of  its  principal  divisions. 

§  I. ^External  Tegument,  or  Skin. 

The  skin  or  cutis  is  that  portion  of  the  tegumentary  system, 
that  forms  the  envelope  of  the  entire  external  surface  of  the 
body.  Being  the  limit  of  the  body,  the  form  of  this  is  exactly 
represented  by  the  skin.  It  is  apparently  pierced  with  openings 
at  several  points,  as  the  mouth,  the  nostrils,  the  geniUl  organs, 
the  anus,  &c.  No  interruption  in  the  continuity  of  structure  does 
however  occur.  At  tho^e  points,  the  external  tegument  or 
skin,  folds  on  itself^  as  it  were,  or  is  reflected,  and  passes  into  the 
interior,  where  it  forms  the  mucous  membranes. 

The  skin  differs  from  the  mucous  membranes,  in  being  more 
dense,  more  solid,  drier,  and  possessing  fewer  vessels. 

The  skin  is  the  seat  of  tactile,  or  passive  involuntary  sensa- 
tions; and  of  touch,  or  active  voluntary  sensations.  It  exhales 
also  two  kinds  of  fluids,  the  seb§iceous,  and  a  fluid  of  great  tenuity, 
which  commonly  passes  off  in  the  form  of  vapour,  (insensible 
perspiration,)  or,  when  augmented,  in  the  liquid  fluid  state, 
(sweat)  The  amount  of  this  exhalation  is  very  considerable,  but 
which  differs  according  to  the  circumstances  in  which  the  indi- 
vidual is  placed.  The  regularity  of  this  function  is  of  great  im- 
portance to  the  animal  economy,  and  if  interrupted,  is  always  at- 
tended with  more  or  less  of  disorder  in  the  function  of  some 
^er  organs,  or  portions  ^f  the  tegumentary  membranes. 

The  skin  certainly  cannot  be  regarded  as  an  active  or  impor- 
tant organ  of  absorption.  The  xi^movaji  of  the  epidermis  facili- 
tates this  process,  and  this  mode  of  itifluencing  the  actions  of  the 
system,  constitutes  the  endermic  medication. 

The  skin  is  endowed  not  only  with  sensibility,  but  is  in  the 
highest  degree  irritable.  It  presents  itself  to^he  medical  prac- 
titioner in  an  interesting  light,  considered  in  its  pathological,  the- 
rapeutic  or  hygienic  relations. 

The  structure  of  the  skin,  as  has  been  shown,  being  compli- 
cated, each  of  its  component  tissues  may  be  separately  the  subject 
of  disease  and  alterations  of  structure.  This  is  one  great  cause  ol 
the  variety  in  the  appearances  or  characters  of  cuUneous  diseases. 
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The  external  tegument  from  its  extreme  irritability  is  the  fre- 
quent subject  of  irritation  and  of  inflammation,  which  assume 
difierent  forms,  and  receive  different  names,  according  to  the 
different  layers  and  component  elements  of  thfe  skin  that  are  their 
seat;  according  to  the  intensity  of  the  morbid  state,  and  the 
nature  of  the  product  that  is  secreted.  The  positive  nature  is  the 
same  in  all,  notwithstanding  the  variety  of  aspects  these  affections 
exhibit.  The  diseases  of  the  skin,  studied,  as  they  have  hereto- 
fore been,  in  their  external  characters,  in  their  forms  and  causes, 
which  are  often  merely  conjectural,  and  not  from  the  anatomical 
structure  in  which  located,  and  the  physiological  changes  induc- 
ed, have  been  little  understood;  the  ptmost  confusion  has  pre- 
vailed in  their  classification,  and  their  treatment  has  been  almost 
entirely  empirical.  ♦ 

The  inflammations  that  present  the  erythemoid  character,  as 
erysipelas,  the  red  patches  of  scarlatina,  that  which  results  from 
slight  burns,  from  the  action  of  rubefacients,  vesicatories,  fric- 
tions, &c.,  consist  in  the  sanguine  injection  of  the  vascular  reti- 
culated tissues,  but  when  intense,  involves  all  the  different  tunics 
of  the  skin. 

In  the  slighter  degrees  of  this  inflammation,  there  is  merely 
redness  of  the  surface,  with  some  heat  and  itching,  which  soon 
disappear,  and  the  cuticle  is  detached  in  furfuraceous  scales.  The 
reticulated  vascular  tissue  is  the  sole  and  chief  seat  of  the  disease. 
Should  the  patient  die  from  other  accidents,  no  trace  remains 
after  death. 

A  more  intense  degree  of  the  inflammation  extends  to  die 
derma,  the  tumefaction  is  then  greater,  the  part  is  renitent,  and 
an  exhalation  more  or  lets  considerable,  according  as  the  inflam- 
matory action  is  greater  or  less  intense,  of  a  serous  or  yellowish 
fluid  takes  place,  forming  minute  vesicles — phlyctenae  or  ampullae. 
When  these  are  broken,  and  the  inflammatory  action* is  main- 
tained, a  purulent  secretion  is  established. 

A  more  active  degree  of  .the  inflammation  will  often  be  ex- 
tended through  the  skin,  into  the  cellular  tissue  beneath,  which 
becomes  oedematous,  or  the  seat  of  a  purulent  secretion,  according 
to  the  degree  and  extent  in  which  it  is  effected,  and  is  termed 
phlegmonous  erysipelas. 

Inflammation  of  the  skin,  when  excessive,  often  terminates  in 


gangrene.    It  is  subject  also  to  limited  haemorrhages,  forming 
petechiae  in  malignant  forms  of  fever. 

Besides  the  diffused  inflammation  just  noticed,  whose  princi- 
pal feature  is  derived  from  the  vascular  reticulated  tissue,  the  skin 
is  subject  to  special  local  aeute  inflammations,  whose  prominent 
character  is  the  development  of  pustules.  Such  are  the  small-pox, 
varioloid,  vaccine  and  measles.    The  tunic  or  layer  of  the  skin, 
the  seat,of  these  affections,  is  not  clearly  ascertained.  It  is  usually 
supposed  to  be  the  derma,  in  variola  and  vaccine.     The  question 
is  not  definitely  settled,  but  I  am  more  disposed  to  r^ard  the 
external  vascular  tissue,  as  the  portion  of  the  skin  in  which  the 
exanthematft  are  placed.    It  is  certain  that  when  the  disease  is 
severe,  the  derma  suffers  from  ulceration.     The  exanthemata^ 
produce  pustules  of  a  rounded  form,  and  are  the  results  of  a 
local  exaltation  of  the  organic  action  of  the  cutaneous  tissue, 
which,  from  a  central  point  extends  to  a  limited  distance,  presents 
the  characters  of  inflammation,  and  produces  the  formation  of  a 
particular  fluid. 

The  exanthematae  are,  however,  more  properly  small  abscesses, 
that  occur  in  greater  or  less  number.  Those  of  small-pox  and 
vaccine  are  of  a  rounded  form,  flattened,  with  a  central  depression, 
and  an  interior  areolar  disposition.  The  depression  is  caused  by 
the  adherence  of  the  cuticle  in  the  central  point,  by  means  of 
small  filaments  to  the  subjacent  tissue,  while  the  secretion  of  the 
pustular  fluid  elevates  the  surrounding  cuticle.  The  pustule  is 
thus  formed  by  a  partial  separation  of  the  cuticle,  caused  by  the 
fluid  secreted  beneath  it  When  the  pustules  are  few  in  number, 
they  are  always  distinct,  but  when  numerous,  the  pustular  fluid 
is  secreted  on  so  many  points,  the  cuticle  is  separated  too  exten- 
.  sively  to  confine  it  in  a  limited  sphere.  In  the  first  case  we  have 
discrete  small-pox,  in  the  last  confluent  small-pox. 

The  skin  is  subject  in  its  various  tissues,  to  chronic  inflamma- 
tions, forming  the  numerous  chronic,  eruptive  and  exanthema- 
tous  affections,  as  herpes,  taenia,  &c.  Some  of  these  commence 
in  the  superficial  layers,  others  in  the  sebaceous  and  mucous  fol- 
licles. Notwithstanding  the  great  variety  of  forms  assumed  in 
the  exanthematae,  they  are  all  the  result  of  inflammation  located 
in  some  of  the  component  dements  of  the  skin,  and  are  most  suc- 
cessfully treated  by  the  antiphlogistic  means  directly  applied. 
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§  2,— internal  Tegummtary  System,  or  of  the  Mucous  Mem- 
branes, 

The  mucous  membranes  consist  of  all  those  portions  of  the 
tegumentary  membranes,  which  succeeding  to,  or  continuous  with 
the  skin,  plunge  into  the  interior  of  the  body,  and  line  all  the 
cavities  having  exterior  openings.  This  system  is  narrqwer  and 
more  contracted  than  the  external,  but  it  is  more  extensive,  lon- 
ger, and  more  diffused  throughout  the  organism.  It  receives  its 
name  from  the  follicles  that  are  a  part  of  their  structure,  and 
that  secrete  on  the  surface  of  these  membranes  a  viscous  transpa- 
rent fluid.  This  fluid  is  called  animal  mucus,  and  is  found  only 
on  the  surface  of  mucous  membranes. 

The  internal  tegumentary  tissues  consist  of  two  independent, 
unconnected  portions,  each  having  a  separate  external  opening. 
The  one  is  the  mucous  membrane  lining  the  alimentary  canal 
from  the  moutb  to  the  anus,  the  aerial  nasal  passages,  &c.:  the 
other  comprehends  the  genito-urinary  mucous  membrane  lining 
the  genito-urinary  organs.  The  first  in  its  course  sends  off  many 
prolongations  into  different  conduits,  excretory  canals,  glands, 
&c.  as  has  been  mentioned. 

The  internal  or  free  face  of  the  internal  tegument  or  mucous 
membranes,  is  not  like  that  of  the  skin  smooth  and  even.  It 
presents  many  inequalities  that  are  greater  in  some  parts  than 
others.  The  most  considerable  of  these  are  folds,  which  some- 
times form  complete  valves;  the  velum  pendulum  and  ileo-coecal 
valve  are  examples.  Others  less  considerable,  exist  in  the  small 
intestines,  where  they  ar^  known  as  the  valvulae  conniventcs. 

Besides  these  inequalities,  there  are  others  formed  by  small 
projections  called  papilli  and  villi;  and  others  made  by  small  de- 
'pressions,  constituting  mucous  follicles. 

The  papilli  are  conical  eminences,  remarkable  on  the  tongue, 
&c.:  the  villi  belong  to  the  gastro-intestinal  mucous  membrane; 
they  are  especially  to  be  seen  in  the  stomach,  duodenum  and 
jejunum. 

Considerable  difference  exists  in  the  structure  of  the  internal 
and  external  tegumentary  membrane.  The  first  does  not  exhibit 
in  every  portion  all  the  layers  to  be  found  in  the  external. 


Besides  the  chorion  or  derma^  which  is  the  principal  layer, 
the  mucous  membranes  contain  in  their  structure,  follicles  or 
cryptae,  papillae  and  villi. 

The  mucous  cryptae  or  follicles  have  the  appearance  of  small 
cysts,  or  blisters,  or  miliary  granulations  of  a  grayish-white  co- 
lour, having  narrow  necks,  opening  on  the  free  surface  of  thie 
mucous  membranes  by  small  infundibuliform  orifices.  They  are 
in  some  parts  of  this  tissue  simple  and  discrete;  in  other  parts 
agglomerated  in  laminae.  The  tonsils,  the  prostrate  gland,  the 
glands  of  Cowper,  the  carunculae  lachrymales,  are  only  follicles 
aggregated  together.  In  the  stomach  they  are  smaller  than  in 
the  rest  of  the  alimentary  canal.  Between  the  pylorus  and  duc- 
tus choledocbus,  they  are  numerous  and  projecting.  At  the  end 
of  the  ileum,  the  agglomerated  laminae  of  the  cryptee  become  more 
extended,  and  the  cryptae  themselves  much  larger.  In  the  colon 
they  are  more  disseminated. 

The  papillae  are  small  eminences,  vascular,  nervous  and  erectile, 
scattered  over  the  surface  of  the  mucous  membranes.  In  the 
organs  of  taste,  they  are  fungiform  or  conical,  and  pediculated. 
It  is  said  that  when  examined  with  a  glass,  they  appear  to  be 
composed  of  small  crooked  vessels,  united  by  a  mucous  pulp. 
They  possess  an  acute  and  lively  sensibility,  proving  them  to  be 
well  supplied  with  nerves,  which  in  some  parts  are  to  be  disco- 
vered by  dissection.  The  papillae  commonly  surround  the  small 
excretory  ducts  of  the  cryptae,  that  are  disposed  in  their  inter- 
stices. They  are  more  numerous  and  larger  in  the  lingual  mucous 
membrane,  than  any  other  portion  of  this  tissue. 

The  villi  are  met  with  only  in  the  gastrp-intestinal  mucous 
membrane.  By  some  anatomists  it  is  considered  as  different 
from  the  .mucous  membranes,  and  is  called  the  villous  membrane. 
The  difference  is  not  however  important.  The  villi  are  small 
foliated  eminences,  that  exist  in  great  numbers  upon  the  internal 
membrane  of  the  small  intestines. 

When  the  intestines  of  a  living  animal  are  examined  with  a 
glass,  numerous  small  drops  of  a  transparent  fluid,  totally  differ- 
ent from  the  viscous  mucus  filling  their  intervals,  is  observed 
oozing  from  the  extremities  of  the  villi,  which  are  straitened 
and  erect  They  are  thus  demonstrated  to  be  the  seat  of  the  se- 
rous exhalation,  which  is  so  copiously  discharged  by  the  action 
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of  some  purgatives  and  in  dianrhcBas.  The  vMlosities  of  the 
gastro-tntestinil  mucous  membranes,  are  organs  of  absortion  as 
well  as  exhalation,  and  are  in  structure  small  capillary  fasciculi 
enveloped  in  a  fold  of  the  cellulo-vascular  pellicle,  that  lines  the 
interior  of  the  intestinal  canal. 

%-The  mucous  membranes  derive4heir  nerves  from  the  nervous 
system  of  relation— the  cercbro-spinal,  and  the  organic  nervous,, 
or  ganglionic  system.     These  nerves  are  not  distributed  equally 
to  all  portions  of  them.     The  bronchial,  ccsophagian  and  gastric 
mucous  membranes,  are  those  that  principally  receive  cerebro- 
spinal nerves.     That  of  the  small  and  large   intestines  are  fur- 
nished with  but  a  small  number,  if  any,  of  the  nerves  of  relation. 
The  coloration  of  the  mucous  membranes  varies  in  diflerent 
parts,  and  depends  oilfits  vascularity.     The  conjunctiva  on  the 
globe  of  the  eye,  is  colourless  and  diaphanous;  Hning  the  palpe- 
brae  it  is  reddish.     This  is  the  hue  it  generally  possesses  in  the 
vicinity  of  the  skin,  as  on  the  lips,  tongue,  fances,  &c.     In  the  tra- 
cheo-bronchial  mucous  membrane,  the  hue  i^roseate  in  the  larynx, 
and  nearly  white  as  it  descends  into  the  tracheseandbronchiae.  The 
hepato-cy Stic  membrane  is  also  white.  The  vulva  presents  it  of  a 
lake  colour,  which  disappears  in  the  vagina,  where  it  is  grayish- 
white.     The  villous  membrane  of  the  stomach  and  intestines  in 
infants  is  transparent,  and  of  a  white,  tinged  with  rose.     In  adult 
life  it  is  a  pearl  white,  preserving  still  a  faint  rose;  towards  the 
middle  of  life,  it  is  a  dull  white  with  frequently  a  slightly 
grayish  hue;  which,  in  advanced  age,  deepens  almost  to  an  ash. 
But  this  last  colour  is  most  probably  caused  by  chronic  inflam- 
mation. 

The  mucous  membranes  possess  irritability  and  susceptibility 
to  the  impressions  of  stimuli  in  an  elevated  degree.  Their  sen- 
sibility differs  very  considerably:  except  in  a  few  points,  in  tfie  ♦ 
vicinity  of  the  external  teguments,  as  the  lips,  mouth,  nostriU, 
glans  penis,  &c.  in  which  sensibility  is  very  exquisite,  this  pro- 
perty is  obscure.  It  is  doubtful  whether,  in  the  natural  state,  the 
small  and  large  intestines  are  endowed  with  proper  tactile  sensi- 
bility. 

The  functions  of  the  mucpus  membranes  ai-e  various.  They 
are  the  organs  of  absorption,  and  of  a  serous  and  mucous  secretion. 
The  first  proceeds  from  the  papillae  and  villi,  and  the  last  from 


the  mucous  follicles  or  cryptae.  The  mucous  secretion  is  not  the 
same  in  every  part  of  the  internal  tegumentj  animal  mucus,  how- 
ever, always  forms  its  base. 

The  mucous  membranes  are,  besides  their  special  nervous  con- 
nexions, the  seats  of  the  internal  senseis,  and  give  rise  to  the 
wants  of  the  individual.  Thus  the  gastric  mucous  membrane  is 
the  structure  in  which  the  sensation  of  hunger  is  experienced; 
the  pharyngeal  mucous  membrane  is.that  where  thirst  is  perceiv- 
ed; the  bronchial  mucous  membrane  experiences  the  sentiment  of 
suffocation,  by  which  it  gives  warning  of  a  deficiency  of  air,  or 
its  impfoper  quality,  &c.  They  are  also  the  seat  of  some  of  the 
most  important  of  the  vital  functions,  as  digestion  in  the  gastric 
mucous  membranes;  respiration  in  the  bronchial;  and  glandular 
secretions,  probably,  in  the  prolongations  io^lo  the  different  glands. 

The  structure,  the  functions,  the  organic  and  nervous  con- 
nexions, elevate  the  internal  tegumentary  system,  or  mucous  mem- 
branesj  to  the  highest  rank  in  the  organic  tissues.  The  due  and 
natural  performance  of  its  important  functions,  are  absolutely  re- 
quisite for  the  preservation  of  health.  It  bears  the  most  intimate 
relations  with  the  external  tegumentary  system;  with  the  circu- 
lation and  its  central  organ,  the  heart;  with  the  nervous  system, 
&c.,  and  influences  them  in  .the  most  marked  manner,  both  in  a 
physiological  and  pathological  state. 

•From  the  view  we  have  taken  of  the  internal  mucous  tissues 
or  integuments,  it  will  not  appear  surprising  they  should  com- 
mand so  much  attention  in  modern  pathology,  in  which  they  are 
made  to  perform  so  important  a  part.  As  a  surface  of  relation, 
they  are  incessantly  exposed  to  the  aggressions  of  exterior  sub- 
stances; as  the  seat  of  the  wants,  they  are  liable  to  be  affected  by 
accidents,  which  prevent  their  gratification,  or  by  imprudences 
4nd  errors  in  their  indulgence;  as  the  organ  of  different  important 
functions,  and  holding  intimate  organic  functional  and  sympathe- 
tic connexions  with  the  other  organs  and  tissues,  they  are  sub- 
jected to  have  their  actions  deranged  by  whatever  disturbances 
exist  in  the  actions  of  other  portions  of  the  organism.  The  anor- 
mal  or  pathological  conditions  of  the  tegumentary  system,  and  es- 
pecially of  the  internal  or  mucous  membranes,  compose  two- 
thirds  of  the  catalogue  of  diseases,  and  Ihey  are  more  or  less  con- 
cerned in  nearly  the  remaining  third. 
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T'he  m6st  common  of  the  morbid  conditions  or  anormal  state 
of  the  mucous  membranes,  is  the  exaltation  of  their  organic  actions 
or  nutritive  faculty;  or  in  other  words,  irritation  and  inflammation. 
The  inflammation  of  these  membranes  is  accompanied  with  dif- 
ferent appearances  and  sti-uctural  derangement,  which  has  led  to  a 
division  into  different  kinds  or  species  of  inflammation.  The  differ- 
ence Is,  however,  only  apparent  They  are  essentially  the  same. 
This  apparent  difference  arises  1st,  from  the  intensity  of  the  inflam- 
mation; 2d,  the  elements  or  component  parts  of  the  membrane  that 
are  its  seat;  and  3d,  the  quality  of  the  sanguine  or  nutritive 
-fluid. 

The  most  common  forih  assumed  by  the  inflammation  of  the 
mucous  membranes,  is  that  which  may  be  termed  erythemoid. 

The  first  characte'r  of  acute  erythemoid  inflammation  is  a  red- 
ness, varying  from  a  rose  to  a  blackish  brown;  it  also  is  manifest- 
ed by  superficial,  lightly  injected  capillaries,  which  augment  to  uni- 
form laminae  of  the  deepest  hue,  and  occupying  the  whole  thick- 
ness of  the  membrane.  In  the  mucous  membranes  properly 
called,  the  redness  is  seldom  defined  by  positive  limits,  but  dimi- 
nishes gradually  from  the  centre  of  the  inflammation.  In  the 
villous  coat  of  the  stomach  and  intestines,  on  the  contrary,  it  is 
abrupt  in  its  termination. 

Mucous  membranes,  when  inflamed,  become  rugose  on  their 
surface,  especially  those  having  papillae,  which  are  rendered  erect 
and  turgid.  Deep  fissures  are  often  occasioned  by  their  enlarge- 
ment and  elevation.     This  state  ceases  with  life. 

The  mucous  membranes  thicken  when  inflamed  and  are  turgid, 
from  the  engorgement  of  the  sanguine  capillaries.  The  degree 
of  the  tumefaction  depends  on  the  quantity  of  capillary  vessels, 
and  of  cryptae  or  follicles  the  membrane  contains. 

The  erythemoid  inflammation  is  seated  in  the  papillae  and  villi 
of  the  mucous  tissue,  and  in  its  slighter  shades,  is  confined  entire- 
ly to  their  vessels.  When  more  intense,  the  follicles  or  cryptae 
partake  of  the  inflammatory  action.  The  follicles  then  enlarge, 
they  lose  their  density,  and  they  have  a  slight  semi-transparency, 
apparently  from  a  contained  grayish  or  reddish  fluid.  Their  se- 
cretion in  the  commencement  of  the  phlegmasia  is  increased;  it  is 
less  viscid  than  natural:  but  when  the  inflammation  advances  ra- 
pidly,  its  quantity  diminishes  and  loses  its  limpidity,  while  it 


becomes  more  viscous.  In  the  highest  degree  of  inflammation, 
the  secretion  is  almost  wholly  suspended;  but  as  the  phlegmasia 
subsides,  it  is  soon  re-established,  and  is  then  generally  mixed 
with  blood,  or  is  of  a  greenish  hue.  This  augmentation  and  vitiation 
of  the  mucous  secretion  often  persists  after  the  inflammatory  ac- 
tions have  nearly  ceased. 

Inflammation  of  the  mucous  membranes  suspends  or  destroys 
the  functions  of  which  they  are  the  organs.  Absorption,  for  in- 
stance, no  longer  takes  place  when  a  mucous  surface  is  inflam- 
ed. Digestion  is  impaired  or  entirely  abolished  when  the  gas- 
tro-intestinal  villous  coat  is  inflamed;  and  respiration  is  affected 
in  the  inflammation  of  the  bronchial  mucous  membrane. 

The  inflammations  of  different  portions  of  the  mucous  mem- 
branes, present  different  characters  depending  on  their  functions 
and  difference  of  structure.  The  fundamental  or  essential  cha- 
racter is,  notwithstanding,  the  same  in  all;  the  modification  de- 
pends chiefly  on  the  nature  and  elements  of  the  structure  in  which 
the  inflammation  prevails.   ^ 

Inflammation  of  the  mucous  membrane  is  attended,  in  some 
instances,  with  an  oedematous  state  of  the  tissue.  It  has  been 
called  oedematous  inflammation:  there  is,  however,  nothing  spe- 
cific in  it  to  warrant  a  peculiar  title.  It  mostly  occurs  in  cachec- 
tic subjects,  or  those  exhausted  by  long  diseases,  and  the  intem- 
perate. 1  have  seen  it  occur  in  healthy  individuals,  but  of  feeble 
constitution,  especially  women  and  children.  It  is  always  the 
result  of  sanguine  irritation  and  inflammation.  The  tedematous 
state,  or  serous  effusion  into  the  mucous  tissue,  is  an  accident  that 
is  connected  with  the  condition  of  the  sanguine  or  nutritive  hu- 
mour: it  is  deficient  in  cruor  or  fibrin,  while  the  serous  or  wa- 
tery portion  is  predominant  and  excessive.  The  congestion  that 
accompanies  irritation  is,  then,  chiefly  serous,  and  the  watery 
portion  is  readily  eff"used. 

The  acute  erythemoid  inflammation  of  the  mucous  membranes, 
receives  different  denominations  according  to  its  location.  In 
the  conjunctiva  it  is  named  ophthalmia;  in  the  lining  membrane 
of  the  internal  ear,  it  is  otitis;  inflammation  of  the  nasal  fossae,  is 
coryza;ofthemouth,  stomatitis;  of  the  tongue,  glossitis;  in  the 
larynx  it  constitutes  laryngitis,  and  when  accompanied  with  cede- 
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ma,  the  oedematous  angina.  This  last  affection  is  one  of  extreme 
danger,  and  mostly  proves  fatal  from  the  obstruction  and  stuffing 
up  of  the  glottis  which  it  commonly  produces.  The  inflamma- 
tion of  the  bronchial  mucous  membrane,  forms  bronchitis;  that  of 
the  hepato-cystic  mucous  tissue  gives  rise  to  jaundice,  to  the 
yellow  tinge  in  bilious  fevers,  and  to  hepatitis.  The  membrane 
that  lines  the  urethra  and  bladder  in  a  state  of  phlegmasia  of  ery- 
themoid  character,  constitutes  urethritis  and  cystitis.  In  the  ali- 
mentary canal,  we  have  gastritis,  duodenitis,  enteritis,  colitis,  as 
the  stomach,  duodenum,  small  intestines,  or  colon  are  the  seat  of 
inflammation. 

The  inflammation  of  the  gastro-intestinal  mucous  membrane, 
has  acquired  great  importance  in  the  pathology  of  the  present 
day.  To  this  lesion  is  attributed,  by  a  very  large  portion  of  the 
most  esteemed  living  authorities,  and  by  many  of  the  most  emi- 
nent of  those  who  have  illustrated  the  science  with  their  labours, 
the  existence  of  what  were  supposed  to  be  idiopathic  fevers,  or 
without  local  aflection.  This  is  a  question  that  remains  to  be  de- 
cided, and  can  alone  be  accomplished  by  a  careful  study  of  the 
phenomena  manifested  in  fevers,  and  a  frequent  appeal  to  autop- 
sical  researches  for  the  elucidation  of  the  local  lesions  and  their 
nature. 

Inflammation  determines  at  times  on  the  mucous  surface  a  false 
membrane.  The  degree  of  inflammation  by  which  this  membrane 
is  produced,  is  often  very  low,  but  it  is  seen  to  occur  in  all  its 
degrees,  from  the  lightest  to  a  phlegmasia  gangrenous  from  its 
intensity.  Bretonneau  has  given  the  name  of  dipthenteric,  to  this 
inflammation,  which  he  regards  as  peculiar.  ^  The  most  frequent 
period  of  its  occurrence  is  in  infancy  and  childhood,  though  it  is 
occasionally  met  with  in  adults.     Is  not  the  frequency  of  its  oc- 
currence in  the  earlier  periods  of  life,  like  oedematous  inflamma- 
tion in  debilitated  and  badly  nourished  individuals,  an  accidental 
circumstance,  depending  on  the  state  of  the  sanguine  or  nutritive 
humour?  It  is  then  abounding  in  albumen  and  fibrin,  which,  from 
the  activity  of  nutrition  is  the  more  disposed  to  be  secreted  in 
inflammation. 

On  the  parts  where  an  epithelium  exists,  the  false  membrane 
commences  with  small  white  laminae  of  considerable  density.  In 


other  parts  it  is  at  first  a  tenacious  lymph,  which  soon  acquires 
consistency,  and  adheres  with  some  degree  of  firmness  to  the  in- 
flamed surface  beneath. 

When  there  is  an  epithelium,  the  membrane  terminates  sud- 
denly; in  other  portions  it  is  gradually  lost  in  a  less  viscid  mu- 
cosity.  When  the  inflammatory  irritation  by  which  this  false 
membrane  is  formed,  diminishes,  mucus  is  secreted  between  it 
and  the  muciparous  membrane.  By  this  process  it  is  loosened  and 
is  rejected  either  entire  or  in  shreds.  At  other  times,  it  be- 
comes gradually  thinner  and  semi-transparent,  and  finally  disap- 
pears. 

The  formation  of  this  membrane  is  due  to  an  altered  condition 
of  the  secretion  of  the  cryptae,  as  is  proved  by  its  occurring  in 
membranes  deprived  of  papillae.    This  aflection  has  been  well  un- 
derstood only  within  a  few  years.     It  constitutes,  when  it  occurs 
in  the  pharynx,  the  angina  gangrenosa  of  older  writers.     It  is  the 
production  ofthe  false  membrane  in  inflammation  of  the  larynx  and 
trachea,  which  is  the  peculiar  feature  of  croup.  The  commencement 
of  croup,  or  angina  membranosa,  is  almost  uniformly  on  the  ve- 
lum pendulum,  internal  cheeks,  tonsils,  &c.;  and  thence  the  in- 
flammation and  membranous  exudation,  pass  into  the  larynx  and 
trachea.     The  disease  is  inflammatory  in  its  character,  and  is 
to  be  treated  actively  by  antiphlogi sties,  revulsives,  internal  and 
external,  as  emetics,  purges,  blisters,  and  the  direct  application 
of  caustics  to  the  fauces. 

Thi^product  of  inflammation  occurs  sometimes  in  the  mucous 
or  villous  coat  of  the  stomach  and  intestines.  Dr.  Godman  met 
with  an  instance  of  it  in  the  stomach,  in  a  subject  brought  into 
his  dissecting-room.  It  is  frequently  discharged  from  the  bowels, 
and  has  been  mistaken  for  a  portion  of  th^  intestines  from  its  tu- 
bular form. 

The  cryptse  or  mucous  follicles  that  abound  in  some  portions  of 
the  mucous  membranes,  become  the  seat  of  inflammatory  irrita- 
tion. They  then  enlarge,  are  turgid  with  a  vitiated  secretion,  and 
assume  a  pustular  form.  This  circumstance  has  been  seized  on  by 
ontologists,  who  delight  in  multiplying  specific  and  independent 
diseases,  to  constitute  a  specific  inflammation,  and  which  has  been 
named  pustular  inflammation.  M.  Bretonneau,  of  Tours,  has 
taken  the  trouble  to  coin  for  it  the  diflicult  cognomen  dothinen- 
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teritis.  In  the  numerous  instances  in  which  pustules  in  the  intes- 
tinal mucous  tissue,  are  met  with  in  my  autopsical  examinations 
in  the  Alms-house  Infirmary,  I  have  never  known  one  in  which 
they  could  be  regardetl  as  a  primary  disease,  but  as  succeeding  to 
or  accompanying  erythemoid  inflammation. 

The  pustules  that  occur  on  the  muciparous  membranes  have 
two  principal  forms;  the  first  is  rounded,  projecting,  and  more  or 
less  acuminated;  they  are  the  simple  development  or  enlarge- 
ment of  the  follicles.  The  second  is  a  flattened  lamina,  more  or 
less  elevated,  and  are  formed  by  the  aggregation  of  numerous  in- 
flamed muciparous  glands.  The  flattened  laminae,  are,  I  believe, 
peculiar  to  the  small  intestines,  and  are  most  frequent  in  the 
ileum.  In  its  lower  third  portion,  no  other  structural  derange^ 
ment  is  of  as  common  occurrence.  I  have  not  met  with  them  in 
any  other  part  of  the  mucous  tissue.  The  lamina  of  which  we 
speak  are  of  various  sizes,  and  almost  uniformly  of  an  oval  shape, 
from  half  an  inch  to  two  inches  in  length,  and  from  a  fourth  of 
an  inch  to  an  inch  and  a  fourth  in  width.  They  are  not  formed 
by  a  swelling  or  tumefaction  of  the  membrane  gradually  elevated, 
but  rise  perpendicular  from  the  surface  of  the  intestine,  and  are 
from  a  Kne  to  two  lines  in  thickness.  The  superior  surface  of 
the  lamina  is  flat;  when  recent  they  are  red;  though  as  the  inflam- 
mation assumes  a  chronic  character,  they  acquire  a  pale  gray. 
The  colour  is  not  confined  to  the  exterior,  but  penetrates  the 
whole  substance  of  the  lamina.  The  villous  coat  around  them 
is  sometimes  inflamed,  yet  it  often  is  in  a  natural  stat*.  The 
surface  commonly  is  rugose  and  unequal,  and  the  villi  are  oblite- 
rated. The  villous  tunic  is  converted  in  part  into  a  soft,  spongy, 
red,  cellular  tissue,  infiltrated  with  dark  blood  and  gelatinous 
lymph,  when  the  inflammation  is  recent;  and  with  a  coagulable, 
gelatiniform,  or  puruloid  fluid,  when  it  has  been  prolonged  any 
length  of  time.  « 

Pustules  and  ulcerated  laminae  are  observed  in  the  fatal  cases  of 
what  has  been  termed  catarrhal  fevers,  the  febris  mucosa  of  Stofl 
and  Pinel — the  slow  nervous  fever  of  Huxham,  and  the  group  of 
symptoms  designated  as  typhus  mitior  of  Cullen.  In  cases  of  this 
character,  I  have  found  uniformly  the  cryptae  of  the  gastro-intes- 
tinal  mucous  membrane  inflamed,  enlarged,  forming  pustules  in 
various  stages  from  a  small  pimple  and  perfect  laminae  to  com- 
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plete  Ulceration.     They  are  often  filled  with  a  mucoso-purulent 
fluid  which  exudes  when  they  are  squeezed. 

This  pustular  condition  of  the  gastro-intestinal  mucous  mem- 
brane, in  the  form  of  fevers  I  have  mentioned,  was  first  noticed 
by  the  German  writers  Roederer  and  Wagler,  in  their  History  of 
the  Epidemic  or  Mucous  Fever  of  Gottingen.  It  is  always  ac- 
companied with  increased  secretion  of  the  cryptae,  and  it  is  to  the 
prolonged  secretory  orgasm,  maintained  by  irritating  causes,  es- 
pecially purgatives,  that  their  inflammation  and  structural  change 
are  to  be  attributed. 

The  pustules  of  the  intestinal  mucous  membrane  frequently 
exist  in  a  chronic  state  of  inflammation,  and  the  diseased  follicles 
run  into  ulceration.  This  condition  prevails  in  nearly  all  the 
cases  of  chronic  diarrhoea,  especially  when  succeeding  to  fevers  or 

dysentery. 

The  production  of  pustules  in  the  tegiimentary  membrane,  both 
external  and  internal,  and  which  are  local  phlegmasiae,  show  most 
clearly  that  inflammation  may  be  excited  in  isolated  points,  or  in 
distinct  capillary  fasciculi,  and  may  be  restricted  to  a  single  com- 
ponent of  a, compound  tissue. 

The  pustules  found  in  the  internal  mucous  membranes  in  fevers, 
are  by  some  writers,  especially  the  English,  supposed  to  be  an 
effect  of  the  fever,  and  unconnected  with  any  primitive  local  ir- 
ritation, that  excited  the  phenomena  or  symptoms  called  fever. 

It  has  been  shown  that  these  pustules  are  local  phlegmasiae,  or 
inflan^n^tion  of  the  cryptaj  or  mucous  follicles. 

Now,  that  fever  should  excite  these  numerous  points  to  an  in- 
crease of  their  normal  actions,  which  in  fact,  constitutes  inflamma- 
tion, it  must  be  capable  of  immediately  irritating  them,  of  acting  as 
a  substance,  as  possessing  an  essential  existence,  of  having  being. 
The  phenomena  of  fever,  it  will  be  shown,  are  only  symptoms 
arising  from  sympathetic  irritation  of  the  heart;  when  this  sub- 
sides, the  group  of  symptoms  to  which  the  term  fever  strictly 
belongs,  inmfediately  disappear.  The  primitive  local  irritation 
that  constitutes  what  are  called  essential  fevers,  is  in  a  majority 
of  cases,  the  erythemoid  inflammation  of  the  gastro-intestinal  mu- 
cous membrane.  From  this  point  are  irradiated  the  morbid  im- 
pressions that  involve  other  organs,  giving  greater  or  less  exten- 
sion and  complexity  to  the  original  phlogosis,  according  to  its  in- 
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tensity,  the  irritability  of  the  individual,  and  the  more  or  less 
previous  healthy  condition  of  his  organs.  When  the  gastric  irri- 
tation, or  the  erythemoid  inflammation  of  the  gastro-mucous  tis- 
sue declines  in  intensity,  or  altogether  ceases,  either  from  an  ap- 
propriate treatment  or  other  causes,  the  irradiated  or  sympathetic 
irritations  also  decline,  and  the  organs  which  sympathized  in  its 
irritations,  return  to  their  natural  condition:  then  the  pyretic 
or  febrile  symptoms  disappear.  Should  the  erythemoid  inflam- 
mation, however,  have  extended  into  the  lower  portion  of  the 
ileum  and  the  large  intestines,  and  assumed  there  a  chronic  state, 
or  produced  inflammation  of  the  mucous  follicles  or  cryptse,  as 
the  sympathetic  connexions  of  these  organs  are  few  and  inactive, 
and  do  not  immediately  afiect  the  heart,  exciting  and  disturbing 
its  actions,  no  febrile  symptoms  are  manifested  or  are  re-awaken- 
ed. The  symptoms  that  result  from  the  chronic  inflammations, 
and  the  inflammation  of  the  follicles  of  the  ileum,  coecum  and  co- 
lon, and  their  ulcerations,  appear  then  to  be  secondary  to  the  febrile 
symptoms,  although  they  were  absolutely  in  the  commencement 
concomitants.  It  is  this  circumstance  that  has  led  the  writers  to 
whom  I  alluded,  to  assign  the  pustular  and  ulcerated  state  of  the 
ileo-coecal  and  colitic  mucous  membrane  in  fevers,  as  an  efiect  of 
fever,  and  not  as  a  primary  or  concomitant  local  affection. 

Inflammation  of  the  internal  teguments,  or  mucous  and  mucosor 
villous  membranes,  exists  very  frequently  in  a  chronic  state.  A 
great  variety  of  morbid  phenomena  depend  on  this  condition  of 
the  different  portions  of  the  mucous  system,  often  obscure  in 
character,  perplexing  in  treatment,  the  opprobrium  of  the  profes- 
sion, and  despair  of  the  patient. 

The  anatomical  characters  of  chpnic  inflammation  of  mucous 
membranes  are  diversified.  They  vary  with  its  intensity  and  the 
period  of  its  duration. 

These  characters  consist  in  changes  of  the  colour,  of  the  secre- 
tions, and  of  the  structure  of  the  mucous  tissues. 

In  the  gastro-intestinal  mucous  membrane,  chronic  inflamma- 
tion may  be  divided  into  three  states  or  degrees. 

The  first,  which  partakes  to  a  certain  extent  of  the  acute  charac- 
ter, and  is  accompanied  with  many  of  its  symptoms,  produces  a 
colouring  of  the  niucous  membrane,  varying  from  a  uniform  deep 
red,  which  becomes  of  a  light  scarlet  when  exposed  to  the  air,  to 


a  lighter  and  more  partial  redness,  accompanied  with  capillary  in- 
jection. The  membrane  is  not  turgid,  is  sometimes  softened  in 
consistency,  and  is  covered  over  with  a  viscid  and  sanguineous 
mucosity. 

The  second  degree  in  which  the' inflammation  is  simply  chro- 
nic, exhibits  in  the  mucous  tissue  a  slate -colour  of  different  shades, 
intermingled  with  violet  or  a  marbled  appearance.  The  tissue 
is  considerably  changed,  most  usually  being  thickened,  and  the 
villi  have  disappeared.  The  deeper  the  grayish  hue,  the  more 
dense  and  thicker  becomes  the  membrane.  It  is  not  uncommon 
to  find  in  the  gastric  mucous  tissue,  in  this  degree  of  inflamma- 
tion, numerous  ink-black  spots  of  different  sizes,  and  penetrating 
into  the  coat  to  different  depths. 

The  third  or  last  state  of  chronic  inflammation,  which  is  proba- 
bly rather  an  irritation  of  long  continuance,  that  has  scarcely  ac- 
quired the  characters  of  inflammation,  and  which  is  gradually  in- 
duced, manifests  in  its  anatomical  character  a  grayish-white  colour 
of  the  mucous  tissue,  which  is  dense,  thick  and  firm,  and  adheres 
with  force  to  the  subjacent  tissues.  It  often  grits  when  divided 
with  the  scalpel. 

The  increased  thickness  and  density  of  the  mucous  tissues,  re- 
sulting from  inflammation,  materially  deranges  the  important 
functions  of  which  they  are  the  seats  in  different  organs — as  re- 
spiration in  the  bronchiae,  digestion  in  the  gastro-duodenal  appa- 
ratus, &c.  This  is  one  condition  giving  origin  to  some  varieties 
of  asthma,  dyspnoea,  chronic  bronchitis,  and  of  dyspepsia  or  indi- 
gestion. 

The  sensations  are  often  rendered  morbid  by  chronic  inflamma- 
tions, and  it  becomes  exceedingly  difficult  to  distinguish  the  pain- 
ful feelings  thus  excited,  from  purely  nervous  pains  or  neuralgia. 
The  treatise  of  Barras  on  gastralgia,  which  has  been  greatly 
overrated,  is  calculated  to  do  much  mischief,  by  confounding 
simple  gastralgia  or  neuralgic  pains  in  the  stomach,  comparatively 
a  rare  disease,  with  pain  in  the  stomach,  caused  by  chronic  in- 
flammation and  the  structural  derangement  of  its  mucous  tissue. 

The  secretion  of  these  tissues  suffers  a  morbid  change.  The 
mucous  is  rendered  more  viscous,  becomes  of  a  grayish  colour, 
and  puriform  or  purulent  in  character,  even  when  no  ulceration 
exists.  The  serous  exhalation  in  moderate  chronic  inflammations 
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is  not  augmented,  but  becomes  very  abunclant  when  the  inflam- 
mation increases  in  energy:  this  state  exists  in  chronic  diarrhoeas. 

By  the  supervention  of  acute  inflammation  on  chronic  inflam- 
mation, the  hardened  consistency  of  the  tissue  is  changed,  and  it 
softens  so  as  to  lose  almost  entirely  its  texture.  It  is  often  found  in 
these  cases  infiltrated  with  purulent  fluid,  or  to  contain  numerous 
disseminated  small  abscesses.  The  persistence  of  the  acute  inflam- 
mation very  speedily  induces  ulceration,  and  should  it  decline 
after  purulent  infiltration,  the  mocoso-villous  membranes  soften 
to  a  degree  as  to  become  nearly  diffluent. 

The  mucous  tissues  reddened  or  darkened  by  chronic  inflam- 
mation, do  not  lose  their  colour  by  maceration  or  washing;  nor 
do  artificial  injections  penetrate  their  capillary  vessels,  or  even 
the  engorged  branches  surrounding  and  traversing  the  seat  of  the 
phlegmasia. 

Chronic  inflammation  of  the  mucous  membrane,  to  which 
these  changes  of  structure  are  owing,  in  a  vast  number  of  cases, 
is  primitive  in  its  origin,  but  sometimes  succeeds  to  acute  inflam- 
mation. The  early  symptoms  induced  when  it  is  primitive,  are 
so  slight  they  are  seldom  attended  to,  or  are  wholly  neglected  by 
patients,  who  seek  the  assistance  of  art  only  when  the  increase  of 
their  sufierings  has  compelled  them  to  look  for  relief,  and  when  it 
is  too  late  to  remedy  the  disorders  of  structure  that  have  been 
already  accomplished. 

Acute  inflammation  may  supervene  on  any  of  the  states  of 
chronic  inflammation  described,  or  in  any  of  the  morbid  changes 
of  structure  it  has  produced.  It  is  always  then  more  difficult 
to  cure,  and  most  frequently  produces  speedy  disorganization. 
This  is  especially  true  of  the  changes  succeeding  to  slow  inflam- 
mation. Phagedenic  or  sloughing  ulceration  rapidly  ensues  on 
acute  inflammation  occurring  in  the  tissue,  that  is  in  this  morbid 
state. 

Conversion  of  mucous  into  cartilaginous,  and  as  is  sometimes 
met  with,  into  osseous  tissues,  and  the  development  and  growth  of 
polypous  excrescences  and  cancerous  degeneration,  are  varied  ef- 
fects that  result  from  chronic  inflammation,  when  it  is  permitted 
to  be  long  protracted,  and  especially  whcfi  treated  in  an  inappro- 
priate manner. 

Ulceration  is  a  frequent  consequence  of  inflammation  in  the 


tegumentary  tissue.     In  no  other  tissue  is  this  efiiect  of  so  com- 
mon occurrence,  especially  that  of  a  phagedenic  character. 

Ulceration  occurs  with  great  rapidity  when  it  succeeds  to  acute 
inflammation,  and  more  especially  when  it  is  caused  by  acute,  en- 
grafted on  chronic  inflammation;  or  it  is  excited  in  a  part  whose 
structure  has  passed  into  a  state  of  degeneration. 

The  mucous  tissues  do  not  appear  to  be  equally  susceptible  of 
ulceration  in  all  their  portions.  It  is  common  in  the  mouth, 
tongue,  pharynx  and  nostrils.  It  occurs,  although  more  rarely, 
in  the  larynx  and  trachea.  I  have  never  found  it  in  the  bronchiae, 
or  have  met  with  an  instance  of  it  recorded  by  any  writer. 

In  the  digestive  tube  considerable  difierence  is  observed  in  this 
respect.  The  portion  in  which  ulcers  are  most  common,  is  the 
lower  third  of  the  ileum  and  the  coecum,  particularly  in  the  im- 
mediate vicinity  of  the  valve;  next  to  this  is  the  termination  of 
the  colon  and  commencement  of  the  rectum — the  stomach  suc- 
ceeds next  in  the  order;  then  follows  the  arch  of  the  colon,  the 
jejunum,  and  last,  the  duodenum.  I  have  not  as  yet  in  my  ex- 
aminations, seen  a  single  instance  of  ulceration  in  the  two  last. 

Ulceration  occurs  in  different  manners,  and  exhibits  different 
aspects.  It  may  result  from  erythemoid  inflammation;  it  is  then 
superficial  and  circumscribed,  and  is  generally  covered  over  with 
a  white  puriform  layer. 

It  succeeds  sometimes  to  the  pnstules  that  have  been  described; 
the  walls  of  which  ulcerate  after  the  matter  secreted  in  them  has 
been  evacuated.  The  membrane  presents  in  some  of  these  cases 
the  appearance  of  a  strainer,  being  perforated  with  an  innumera- 
ble quantity  of  small  foramina. 

The  last  form  of  ulceration  is  that  which  takes  place  in  the  la- 
minae, composed  by  the  agglomeration  of  the  inflamed  follicles. 
They  first  soften,  small  erosions  appear  on  the  surface,  which  ex- 
tend with  rapidity,  and  the  whole  lamina  is  soon  involved  in 
ulceration,  and  destroyed.  The  edges  of  the  ulcers  formed  in 
this  manner  are  perpendicular,  rugged,  swelled  and  projecting 
round  the  circumference.  The  smaller  ones  possess  a  strong  re- 
semblance to  the  description  Hunter  gives  of  the  venereal 
chancre. 

The  ulceration  penetrates  to  different  depths.  Frequently  it 
does  not  extend  beyond  the  mucous  tissue,  though  it  often  de- 
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its  base.  This  last  is  then  seen  frequently  to  thicken,  it  inflames, 
throws  out  coagulating  lymph,  which  unites  it  to  adjacent  por- 
tions of  the  intestinal  tube,  or  to  the  parietes  of  the  abdomen.  In 
this  manner,  the  perforation  of  the  canal  and  the  extravasation  of 
its  contents,  are  effectually  guarded  against 

This  perforation  does,  notwithstanding,  occur  in  many  cases, 
when  the  inflammation  is  exceedingly  intense,  and  the  ulcera- 
tion rapid;  or  when  acute  inflammation  ensues  in  a  part  of  the 
canal  that  had  been  previously  the  seat  of  chronic  inflammation. 

This  irreparable  accident  is  announced  by  the  sudden  accession 
of  peritoneal  inflammation  in  the  most  intense  degree,  accompa- 
nied with  excruciating  pains,  rapid  prostration  and  the  speedy 
dissolution  of  the  patient 

Inflammation  of  mucous  membranes,  under  particular  circum- 
stances, assumes  a  strong  disposition  to  eventuate  in  gangrene. 
Extensive,  rapid,  and  mostly  fatal  disorganizations  are  then  pro- 
duced. Inflammation  of  this  character  is  frequently  seen  in  the 
bucco-pharyngian  mucous  membrane,  and  especially  occurs  in 
this  location  in  infants  and  children.  In  the  children's  asylum 
attached  to  the  Alms-house,  it  has  manifested  itself  almost  in  the 
epidemic  form,  and  proved  fatal  in  a  great  number  attacked  by  it 
This  gangrenous  disposition  is  characterized  by  the  appearance  of 
small  phlyctenae  on  the  mucous  membrane  of  the  mouth,  gums  and 
pharynx,  which  is  of  a  deep  livid  red,  and  considerably  tumefled. 
When  the  phlyctenae  break,  they  are  succeeded  by  blackish-gray 
escars,  that  extend  rapidly  into  the  adjacent  parts,  destroying  the 
gums,  the  parietes  of  the  mouth,  and  often  perforate  the  cheek. 
When  the  thickness  of  the  cheek  becomes  affected,  it  swells  very 
considerably,  is  renitent,  and  of  a  glossy  appearance. 

The  gangrene  commences  sometimes  with  grayish  ulcerations, 
the  bucco-pharyngian  membrane  being  of  a  pale  red,  but  tumid 
and  soft  The  edges  of  the  ulceration  are  livid  and  elevated;  the 
ulcers  are  covered  with  whitish,  soft,  extremely  fetid  membran- 
ous layers,  and  discharge  a  fetid  corrosive  sanies.  They  progress 
rapidly,  destroying  all  the  adjacent  soft  parts,  and  sometimes  the 
bones  do  not  escape  the  ravages  of  the  disease. 

Gangrene  may  occur  in  any  of  the  mucous  tissues,  though  the 
bucco-pharyngian  is  its  most  frequent  seat.  It  has  been  met  with 
in  the  oesophagus,  a  portion  of  which  has  been  totally  destroyed,and 
in  the  mucous  membrane  of  the  stomach  and  intestmes.  Next  to 
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the  mouth,  the  ileum  is  the  seat  in  which  it  most  frequently  ex- 
ists. When  it  is  limited  to  a  small  extent,  as  situated  in  a  lamina 
such  as  has  been  described,  all  the  tunics  of  the  intestine  may  mor- 
tify in  a  very  short  space  of  time,  and  the  symptoms  of  peritoneal 
inflammation,  caused  by  the  effusion  of  the  contents  of  the  bowels, 
supervene,  under  which  the  patient  rapidly  sinks. 

This  species  of  perforation  is  not  to  be  confounded  with  an- 
other kind,  denominated  spontaneous  perforation.  This  last  is  by 
no  means  unusua],  especially  in  children,  and  its  most  common 
location  is  the  stonwich.  It  has  beeo  supposed  to  arise  from  the 
digestion  of  the  cokts  of  the  stomach  after  death.  The  marks  of 
acute  inflammation  are  not  generally  very  obvious,  whence  it  has 
been  conjectured  to  be  independent  of  any  inflammatory  action. 
This  softening  of  structure,  to  which  spontaneous  perforation  is 
owing,  is,  I  have  no  question,  one  of  the  effects  of  inflammation. 
I  have  seen  it  in  the  liver  and  brain  under  circumstances,  leaving 
no  doubt  as  to  the  inflammation  of  the  organ  having  preceded  its 
softening. 

When  gangrene  occurs  from  the  erythemoid  inflammation  of 
the  mucous  membranes,  it  generally  extends  over  a  large  sur- 
face, and  does  not  involve  the  other  tunics  of  the  intestines.  I 
have  repeatedly  met  with  this  circumstance  in  acute  enteritis, 
iliac  passion,  and  in  some  malignant  fevers.  The  mucous  mem- 
brane is  then  black,  almost  diffluent,  can  be  scraped  off  with  the 
handle  of  the  scalpel  or  nail,  is  excessively  offensive,  and  the  in- 
testines are  filled  with  a  blackish  or  bloody  mucus. 

Sect.  X. — Glandular  Tissue, 

The  glandular  system  is  composed  of  organs  having  usually  a 
rounded  or  ovoid  shape;  they  are  lobulated  in  texture,  having  an 
intrinsic  vascular  system  appropriated  to  the  secretion  of  peculiar 
fluids.  These  fluids  are  collected  by  excretory  canals  or  tubes, 
ramifying  through  the  substance  of  the  glands,  and  which  reunite 
to  form  a  single  trunk,  through  which  the  product  of  secretion  is 
poured  out  on  the  surface  of  the  integuments. 

The  following  are  those  regarded  as  true  glands,  and  are  alone 
embraced  in  this  system.  The  salivary  and  lachrymal  glands, 
the  liver,  the  kidnies,  the  mammary  glands,  the  testicles,  and  by 
some,  the  ovaries. 
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The  mucous  and  sebaceous  follicles  or  cryptae  are,  however, 
fully  entitled  to  be  considered  as  glands,  and  as  belonging  to  this 
system.  They  furnish  the  prototype  of  the  glandular  formation. 
The  follicles  or  cryptae  are  simple  sacs,  provided  with  a  narrow 
neck,  and  opening  on  a  mucous  tissue.  They  are  depressions  or 
continuations  of  the  mucous  membranes,  by  which  arrangement 
the  mucous  surface,  in  a  given  sphere,  is  very  greatly  enlarged. 

The  mucous  tissue  is  prolonged,  as  was  previously  announced, 
through  the  excretory  ducts,  in  the  more  complicated  glandular 
structure,  and  forms  in  the  interior  of  the  glands  numerous  small 
sacs,  around  which  the  capillaries  are  collected. 

The  mucous  follicles  prolonged,  ramified,  and  their  ramifica- 
tions intermixed  with  vessels,  would  give  the  structure  of  the 
most  complex  of  the  glandular  system. 

The  glands  are  found  in  the  trunk  extensively;  some  are  in 
pairs,  placed  on  each  -side  of  the  median  line,  as  the  kidnies, 
mammary  glands,  testicles,  &c.  Some  are  single,  and  placed  on 
this  line,  or  on  one  side  of  it,  as  the  pancreas  and  liver.  Their  ex- 
cretory canals  are  prolongations  of  one  at  least  of  the  integuments 
of  the  mucous  tissue. 

The  glands  vary  from  each  other  in  many  particulars.  They 
are  of  very  dissimilar  size,  which  is  seen  in  comparing  the  liver, 
one  of  the  largest  of  the  organs  of  the  economy  and  the  lachry- 
mal gland.  They  differ  also  in  colour,  the  liver  and  kidnies  hav- 
ing their  tissue  coloured,  while  the  others  are  white. 

The  glands  are  enveloped  in  cellular  capsules  of  greater  or  less 
density,  having  in  some  a  fibrous  consistency.  It  penetrates  into 
the  interstices  of  the  lobuli  and  granulations  of  the  secretory  or- 
gan. The  cellular  tissue  conducts  the  vessels  that  enter  the  glands, 
into  the  interior  of  its  substance;  and  they  do  not  unite  with  its 
proper  tissue,  except  in  the  last  ramifications. 

The  glandular  structure  or  parenchyma  is  composed  of  vessels, 
lymphatics,  some  nerves,  chiefly  derived  from  the  ganglionic  sys- 
tem, and  excretory  canals,  re-united  in  their  minutest  ramifications 
by  cellular  tissue. 

Secretion,  which  is  the  function  of  the  glandular  tissue,  is  per- 
formed in  its  interior  structure,  and  escapes  immediate  or  direct 
perquisition.  Ruysch  considered  the  glandular  capillaries  as  con- 
tinuous into  the  excretory  canals,  and  that  the  secreted  fluid  was 


thus  poured  directly  from  the  blood-vessels  into  the  excretory 
ducts.  Malpighi,  on  the  other  hand,  asserted  that  vesicles  exist 
between  the  vessels  conveying  the  sanguine  fluid  into  the  glands, 
and  the  excretory  ducts  that  carry  out  of  them  the.  fluids  they 
secern.  That  this  precise  structure  exists,  has  not,  most  certainly, 
been  demonstrated,  and  most  probably  does  not  exist. 

Comparative  anatomy,  and  observations  made  on  the  develop- 
ment of  the  glands  in  the  embryons  of  superior  animals,  demon- 
strate that  the  excretory  ducts  are  first  formed,  the  ramifications 
of  which  terminate  in  closed  extremities  or  pouches.  The  vessels 
or  capillaries,  nerves  and  cellular  tissue,  are  subsequently  form- 
ed around  them,  and  thus  compose  the  gland. 

These  circumstances  would  appear  to  establish,  or  at  least  to 
authorize  the  conclusion,  that  the  glandular  tissue  belongs  to  the 
tegumentary  system,  or  of  the  mucous  membranes;  consisting  of 
elongations  of  that  tissue,  ramified  and  formed  into  ducts  or 
canals.  Secretion  consequently  takes  place  in,  or  is  perform- 
ed by  the  follicles  that  exist  in  this  ramified  membrane,  as  we 
see  it  to  be  accomplished  by  follicles  or  cryptae,  existing  in  the 
general  mucous  membranes,  as  of  the  fauces,  bronchiae,  alimen- 
tary canal,  &c. 

The  glandular  tissue  in  general,  possesses  a  very  low  degree  of 
sensibility :  this  property  is  manifested  most  acutely  by  the  tes- 
ticles when  compressed.  This  structure  is,  however,  highly  irri- 
table, and  is  frequently  affected  with  diseases  of  irritation. 

The  functions  of  the  glandular  tissue  is  the  separation  or  secre- 
tion of  peculiar  fluids,  different  in  each  gland. 

Secretion  will  be  considered  hereafter;  it  differs  from  perspira- 
tion and  follicular  secretion  only  in  the  greater  complexity  of  the 

apparatus. 

The  glandular  system  is  subject  to  numerous  morbid  altera- 
tions, most  of  which  are  the  consequence  of  its  acute  or  chronic 
inflammation.  This  morbid  state  presents  various  characters, 
from  the  secretory  orgasm  or  excitement,  which  is  its  first  rudi- 
ments, to  inflammation  of  the  highest  grade.  In  the  greater  num- 
ber of  the  instances  of  glandular  inflammation,  the  irritation  that 
produces  it,  is  not  in  the  first  instance,  developed  in  the  interior 
or  substance  of  the  gland,  but  in  the  mucous  surface  on  which  its 
excretory  duct  comes  to  terminate. 
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That  irritations  are  in  this  manner  communicated  to  the  glan- 
dular organs,  is  placed  beyond  all  question  by  the  result  of  nu- 
merous and  familiar  observations. 

This  is  the  manner  in  which  medicinal  agents  affect  the  glan- 
dular tissue.  Irritation  excited  in  the  buccal  mucous  membrane, 
as  by  the  radix  pyrethri,  tobacco,  &c.  produce  increased  discharge 
of  saliva,  by  stimulating  the  parotid  and  sublingual  glands  through 
tlieir  ducts,  which  terminate  on  that  membrane.  Before  a  mer- 
curial salivation  is  induced,  it  is  always  preceded  by  inflamma- 
tion of  the  mucous  tissue  of  the  gums  and  cheeks,  and  the  irrita- 
tion produced  in  them,  is  transmitted  to  the  glands  through  the 
salivary  ducts. 

When  large  and  reiterated  doses  of  drastic  purgatives  arc  ex- 
hibited to  animals,  which  provoke  an  irritation  on  the  duodenal 
mucous  membrane,  they  occasion  bilious  evacuations.  The  liver, 
it  is  asserted,  acquires  a  deep  reddish,  brown  or  chesnut  colour; 
when  divided,  numerous  yellow  points  are  seen  on  its  surface, 
and  the  mucous  tissue  of  its  excretory  ducts  presents  a  rose  tinge. 
The  vascular  ramifications  are  besides,  highly  injected. 

Mammary  abscesses  are  frequently  produced  by  small  sores  on 
the  nipple.  The  irritation  they  excite  is  then  continued  through 
their  ducts  into  the  interior  of  the  gland,  where  it  lights  up  in- 
flammation, ending  in  suppuration. 

These  facts  are  quite  suflScient  to  establish  the  principle,  that 
irritation  and  inflammation  of  glands  may,  and  renders  it  proba- 
ble, that  in  most  instances  they  do  arise  immediately  from  the 
irritation  of  the  mucous  surface,  with  which  they  are  in  imme- 
diate connexion  by  their  excretory  ducts,  and  not  from  an  irri- 
tation originating  in  the  proper  structure  of  the  glands  them- 
selves. 

The  efiect  of  inflammation  on  the  secretions  of  the  glands  de- 
pends on  the  intensity  it  assumes.  When  it  is  slight,  the  secre- 
tion is  augmented,  and  differs  little,  if  any,  from  its  physiological 
slate.  It  may  be  less  perfectly  elaborated, and  with  a  slight  increase 
of  the  inflammatory  action,  it  becomes  serous  or  sanguinolent  The 
inflammation  passing  to  a  higher  degree,  the  secretion  diminishes, 
its  product  becomes  highly  acrid,  and  is  often  mixed  with  blood. 
Acquiring  a  more  active  state,  the  secretion  is  entirely  suppress- 
ed in  the  part  in  which  the  inflammation  exists. 


The  texture  of  the  glandular  tissue  is  variously  aflected  from 
its  inflammation.  Suppuration  is  established  with  difficulty.  The 
cellular  tissue  separating  the  lobuli,  when  it  becomes  irritated  in 
inflammation  of  a  gland,  exhales,  as  elsewhere,  a  serosity  by 
which  it  is  distended.  The  lobuli,  or  small  granulations  of  the 
gland  are  in  consequence  separated  from  each  other,  and  numer- 
ous distinct  points  of  suppuration  are  established.  I  have  seen 
the  liver  when  death  has  occurred  from  acute  hepatitis,  infiltrated 
as  it  were  with  pus,  without  a  collection  as  in  an  absces?.  In  one 
instance  innumerable  points  of  suppuration  existed,  from  the  size 
of  a  pea  to  that  of  a  hazel-nut. 

In  more  intense  inflammation,  the  proper  tissue  of  the  glands 
softens  and  suppurates,  and  collections  of  matter  are  formed. 
The  suppuration  in  some  instances,  I  believe,  commences  in  the 
mucous  lining  of  the  excretory  ducts. 

A  case  that  came  under  my  observation  in  the  Alms-house  In- 
firmary, appears  to  establish  this  point.  A  bjack  man  who  had 
suffered  repeated  attacks  of  pain  in  his  right  hypochondrium,  ac- 
companied with  fever,  was  admitted  after  several  days  illness, 
with  all  the  symptoms  of  acute  hepatitis.  He  died  in  the  course 
of  the  week  of  his  admission.  The  liver,  when  the  body  was  ex- 
amined, appeared  turgid,  was  larger  than  natural,  and  no  doubt  ex- 
isted that  an  abscess  would  be  discovered  in  its  interior.  None  was 
detected,  nor  were  any  purulent  points  to  be  perceived.  But  on 
making  pressure,  pus  of  a  thick  consistency  escaped  from  the  pori 
biliarii  in  every  part  of  the  liver. 

Softening  is  an  alteration  of  the  glandular  tissue  that  frequently 
occurs.  In  every  instance  in  which  I  have  met  with  it,  acute  in- 
flammation of  the  organ  prevailed  at  the  time. 

Chronic  inflammation  of  the  glandular  tissue  is  a  frequent  acci- 
dent, and  generally  occasions  its  induration,  by  the  vitiation 
induced  in  its  nutritive  actions.  This  induration  is  usually  ac- 
companied with  change  in  the  colour,  as  well  as  consistency  of 
the  glands,  and  they  often  become  schirrous  or  carcinomatous; 
this  transformation  is  more  especially  induced  in  the  testicles  and 

ovaries. 

The  deposition  of  fat  in  the  liver,  or  the  conversion  of  its  sub- 
stance into  a  fatty  matter,  is  an  effect  that  at  times  results  from 

chronic  inflammation. 

10 


74 


i' 


I"    fv 


*■' 


b 


1 


•s 


I 


MTJSCULAIt    TTSSUB,   OR    iTSTBM. 


Sect.  XL— A/w*cw/ar  Tiwue,  or  Si^stem. 


tl^ 


^F^V  . 


MUfCULAR   TISSUE,   OR   SYSTEM. 


75 


The  muscular  system  is  composed  of  organs  formed  of  contrac- 
tile fibres,  which  occasion  movements  of  more  or  less  extent,  and 
are  the  agents  of  locomotion. 

The,muscular  system  offers  differences  so  considerable,  it  may 
be  divided  into  two  classes.  The  first  is  arranged  on  the  exterior, 
has  its  fibres  collected  into  masses  of  varying  Jitze,  and  obeys  the 
influence  of  the  will.  These  are  the  voluntary  muscles,  designat- 
ed by  Bichat,  as  the  muscular  system  of  animal  life.  The  second 
is  interior,  and  consists  of  membraniform  muscles  belonging  to  the 
viscera,  and  do  hot  obey  the  will.  They  are  the  involuntary 
muscles,  or  those  which  are  termed  of  organic  life  by  Bichat,  and 
vegetative  life  by  others.  With  the  exception  of  the  heart,  they 
are  whiter  than  those  of  the  first  class,  and  are  spread  beneath  the 

mucous  membranes. 

The  muscles  are  assemblages  of  fibres,  primitively  microsco- 
pical, but  which  reunited  form  visible  fibres.  These  are  again 
united  by  means  of  a  soft,  delicate  cellular  tissue  into  bands  or 
lacerti,  which  united  to  others  still  larger,  constitutes  the  muscu- 
lar substance.  ' 

The  first,  or  primitive  fibre,  is  generally  regarded  at  the  pre- 
sent day  as  slightly  flattened,  composed  of  a  series  of  globules  or 
corpuscules  united  together  by  a  transparent  gelatinous  substance, 
and  which  are  exactly  analogous  to  the  globules  of  the  blood,  de- 
prived of  their  colouring  matter. 

The  muscles  are  abundantly  supplied  with  vessels  and  with 
nerves.  The  number  and  caliber  of  the  vessels  are  proportioned 
to  the  volume  of  the  muscles. 

The  same  muscle  sometimes  receives  several  nerves.  When 
this  is  the  case,  it  has  been  clearly  established  by  Charles  Bell, 
that  the  muscle  is  employed  in  several  kinds  of  movements,  or 
the  performance  of  different  functions.  The  muscles  of  animal 
life  receive. nerves  from  the  cerebro-spinal  apparatus,  while  those 
of  organic  life  are  derived  chiefly  from  the  ganglionic  system,  but 
receive  some  supplies  from  the  cerebral  system.  The  first  gene- 
rally predominate,  unless  it  be  in  the  stomach,  to  which  the  par 
ragum  or  pneumo-gastric  furnishes  a  liberal  supply. 

The  muscular  tissue  varies  in  colour  from  a  grayish-white  to  a 
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deep  red,  according  to  the  class  in  which  it  exists.  The  mem- 
braniform muscles  are  whitish.  The  colour  is  always  deeper  in 
the  thickest  muscles,  which  is  not  owing  to  their  vascularity,  but 
the  presence  of  a  colouring  matter  analogous  to  that  of  the  blood. 

Fibrin  is  the  principal  constituent  of  muscular  fibre,  and  is 
precisely  analogous  to  the  fibrin  of  the  blood.  The  globules  of 
both  are  apparently  identical,  and  there  is  every  reason  to  conclude 
they  are  of  the  same  nature. 

The  muscles  possess  but  a  very  moderate  degree  of  sensibility; 
it  increases,  however,  in  certain  morbid  states,  especially  in  their 

inflammation. 

They  enjoy  in  a  very  exalted  degree  the  power  of  contrac- 
tility, which  is  the  irritability  of  Haller,  and  is  the  property 
on  which  depends  the  part  they  perform  in  the  animal  economy. 
These  contractions  are  excited  in  the  muscles  of  voluntary  mo- 
tion by  the  will,  by  galvanism  and  other  irritants,  acting  on  the 
nerves  distributed  to  them. 

The  involuntary  muscles  have  their  contractions  determined 
physiologically,  by  the  contact  of  certain  agents,  as  the  blood  for 
the  heart;  the  aHment,  chyme,  chyle  and  excrementitial  residue, 
for  the  membranous  muscles  of  the  digestive  canal. 

Emetics  and  purgatives  are  excitative  of  their  contractions,  and 
in  this  way  is  accomplished  artificial  evacuations  of  the  contents  of 

the  alimentary  tube. 

The  morbid  alterations  of  this  system  are  but  few.  The  natu- 
ral excitant  of  the  muscles  is  nervous  power,  and  they  are  exempt- 
ed from  the  immediate  impressions  of  the  numerous  foreign 
agents  and  aggressions  to  which  the  other  organs,  especially  the 
tegumentary  system,  is  exposed. 

Inflammation  of  the  proper  muscular  fibre  is  considered  as  a 
problematical  circumstance.  That  of  their  cellular  tissue  is  fre- 
quently observed,  and  even  purulent  collections  are  found  be- 
tween the  lacerti  or  bands  of  which  it  is  composed.  In  some  mus- 
cles, a  considerable  tumefaction  arises  from  the  capillary  injection 
and  purulent  effusion,  that  are  a  consequence  of  their  inflamma- 
tion, as  in  glossitis  or  inflammation  of  the  tongue,  when  the  tu- 
mefaction of  this  organ  is  so  great  as  to  endanger  suffocation. 

The  inflammations  of  this  tissue  receive  different  denominations, 
according  to  the  part  affected.     In  the  muscles  of  the  chest,  it  is 
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called  pleurodynia;  in  those  of  the  loins,  lumbago;  in  the  heart  it 
is  named  carditis;  in  the  tongue,  glossitis.  With  the  exception  of 
the  two  last,  they  are  all  designated  as  muscular  rheumatisms. 

The  nutritive  function  of  the  muscular  tissue  is  frequently  in 
morbid  excess,  and  is  an  effect  of  a  chronic  irritation,  maintaining 
a  too  vigorous  capillary  action  in  its  tissue:  an  affection  is  the  re- 
sult of  this  condition,  that  is  named  hypertrophia. 

The  muscular  structure  of  the  heart  is  very  commonly  affected  in 
this  manner,  more  particularly  the  ventricles;  and  one  alone,  (the 
left  most  frequently,)  or  both,  may  exhibit  this  morbid  phenomenon. 
Great  disorder  in  the  function  of  the  heart  necessarily  follows  this 
departure  from  its  natural  condition,  which  carries  extensive  dis- 
turbance into  the  other  functions  ef  the  economy,  and  shortens  the 
•existence  of  the  sufferer.  I  met  with  this  state  in  the  muscular 
coat  of  the  intestines,  in  the  body  of  a  man  who  had  been  treated, 
during  eighteen  months,  with  active  hydragogues  for  a  dropsical 
effusion. 

The  very  opposite  condition  is  observed  to  occur  in  this  tissue, 
which  is  the  wasting  or  the  atrophy  of  the  muscles.  Most  com- 
monly it  results  from  their  complete  inaction,  a»in  paralysis,  and 
is  then  probably  a  mere  deficient  nutrition,  from  the  debility  or 
asthenia  of  the  organic  actions.  It  is  then  a  symptom,  and  not  a 
disease.  • 

The  voluntary  muscles  are  subjected  to  cramps  or  partial  con- 
vulsions, to  general  convulsive  movements,  and  to  contractions  of 
various  intensity.  In  these  affections,  the  disease  is  not  to  be  looked 
for  in  the  muscles:  their  disorder  is  only  a  symptom.  In  the  con- 
vulsion of  a  single  muscle  or  cramp,  it  is  an  irritation  of  a  single 
nerve,  by  which  it  has  been  induced;  and  in  more  general  con- 
vulsions and  disordered  contractions  of  the  muscles,  as  infetanus, 
epilepsy,  chorea,  &c.  the  brain  or  spinal  marrow  are  to  be  regard- 
ed as  the  actual  seat  of  the  morbid  lesion.  From  the  system  of 
the  voluntary  muscles,  or  of  animal  life,  we  derive  our  most  im- 
portant diagnostic  signs  of  the  condition  of  the  nervous  organs. 
The  muscles  are  to  the  nervous  organs  of  the  locomotive  appara- 
tus, or  of  voluntary  movements,  what  the  pulse  is  to  the  heart, 
and  furnish  to  the  intelligent  practitioner  the  most  certain  indi- 
cations of  its  actual  state. 

The  muscles  of  organic  or  vegetative  life  are  not  highly  endow- 
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ed  w^  irritability,  and  are  rarely,  probably  never  affected,  ex- 
cepting the  heart  and  uterus,  with  irritations,  unless  consecutive   ' 
to  those  of  the  mucous  membranes  by  which  they  are  covered. 

The  muscles  of  this  class  are  not  subject  to  be  paralysed,  as  are 
those  of  animal  life.  The  stomach  may  probably  be  an  exception 
io  this  observation,  but  it  is  largely  supplied  with  cerebral  ner- 
vous power  by  the  pneumo-gastrie  one  of  whose  offices  it  would 
appear  to  be,  is  to  maintain  the  muscular  activity  of  the  stomach  . 
in  digestion,  by  which  the  food  is  brought  and  kept  in  constant 
contact  with  its  parietes.  The  suspension  of  digestion  when  this 
pair  of  nerves  is  divided,  may  arise  from  the  paralysis  of  the 
muscular  coat  of  the  stomach,  in  consequence  of  which  the  food 
remains  motionless  in  the  stomach,  and  often  regurgitates  into 
the  oesophagus,  and  from  which  it  passes  sometimes  into  the 
larynx,  causing  suffocation,  one  of  the  modes  of  death  in  this 

experiment.  • 

The  membranous  muscles  yield  often  to  distending  causes,  as 
gases,  liquids,  or  solids,  accumulated  in  the  cavities  to  which  they 
belong,  in  a  manner  that  might  lead  to  a  suspicion  they  were  in 
a  paralytic  state.  The  stomach  and  intestines  are  in  some  in- 
stances enormously  distended,  and  their  functions  are  interrupted 
by  their  incapacity  to  act  on  their  contents.  This  state  is  rather 
a  symptom  than  a  disease.  It  is  seen  to  occur  in  the  advanced 
stage  of  acute  gastro-enteritic  inflammation,  and  is  a  very  com- 
mon accompaniament  of  the  chronic  forms  of  gastro-enteritis. 
The  same  distention  is  often  witnessed  in  the  bladder,  which 
becomes  incapable  of  expelling  its  contents.  By  drawing  off  the 
urine,  however,  its  contractility  is  restored. 

The  muscular  fibres  of  the  heart  often  yield  to  the  distention 
caused^  by  difficulties  obstructing  the  circulation,  and  occasionally 
when  no  obstructing  cause  can  be  detected.  The  cavities  increase 
in  these  cases  more  than  double  their  usual  size,  while  the  parietes 
become  thinner,  constituting  passive  aneurism,  or  more  pro- 
perly, dilatation  of  the  heart 

The  involuntary  muscles  are  probably  the  seat  of  neurose  or  ner- 
vous irritations.  Vomiting,  with  severe  pain  in  the  epigastrium, 
unattended  with  sympathetic  disturbances,  no  disorder  of  the  cir- 
culation, heat  of  the  skin,  &c.  are  probably  of  this  character.  Some 
few  cases  of  diarrhoea,  such  as  result  from  moral  causes,  and  spas- 
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modic  colics  unattended  with  inflammation,  are  to  be  regarded  in 
the  same  light.  The  heart  is  indubitably  often  the  subject  of  neu- 
rose  disorders,  as  certain  palpitations,  angina  pectoris,  and  it  is 
not  improbable,  it  may  be  affected  with  sudden  and  fatal  spasms. 

In  the  preceding  pages  has  been  presented  the  general  history 
of  the  tissues  or  systems,  that  enter  into  the  composition  or  consti« 
tution  of  the  organs  of  the  economy,  with  the  principal  morbid 
lesions  to  which  they  are  subject,  and  the  characters  by  which 
these  are  accompanied. 

In  this  investigation  I  have  derived  most  important  aid  from 
the  General  Anatomy  of  Bichat,  and  of  Chaussier;  from  the  Trait6 
General  d' Anatomic  of  Meckel,  and  from  Gendrin's  very  excellent 
work,  Anatomie  des  Inflammations.  From  this  last  I  have  differ- 
ed in  rejecting  his  specific  inflamnlations,  which  I  cannot  but  re- 
gard as  a  remnant  of  ancient  prepossessions,  and  of  the  correctness 
of  which  I  have  not  found  con&rmative  testimony  in  the  results  of 
my  own  researches  and  observations,  made  in  an  ample  field 
opened  to  me,  in  the  practice  and  autopsies  of  the  Alms-house  In- 
firmary of  this  city. 

It  cannot  be  necessary  at  the  present  day  to  vindicate  the  pre- 
ceding method  of  regarding  the  organic  solids  and  the  animal 
economy.  The  anatomical  doctrine  of  Bichat  is  founded  in  a  correct 
observation  of  nature,  and  is  received  by  all  unprejudiced  anato- 
mists and  physiologists.  Whether  we  study  the  tissues  in  their 
anatomical  form,  chemical  nature,  physical  properties,  physiolo- 
gical functions  and  morbid  phenomena,  we  are  presented  with 
the  most  decisiy^  evidences  of  their  distinct  nature  and  charac- 
ter. They  must  then  be  looked  on  as  the  anatomical  or  animal 
elements,  of  which  the  organic  solids  are  proximately  formed, 
and  as  such,  must  constitute  the  basis  of  every  system  oi  phy- 
siology, pathology  and  therapeutics,  that  have  pretensions  to  a 
natural  method,  or  to  repose  on  attested  facts. 

The  sketch  that  has  been  presented  of  the  tissues,  their  struc- 
tures, functions  and  morbid  lesions,  for  a  higher  title  cannot  be 
claimed,  is  slight,  general  and  imperfect  I  would,  however, 
earnestly  enforce  on  my  readers  the  importance  of  making  them 
the  subject  of  more  deliberate  study  and  profound  investigation. 
The  more  perfect  is  our  knowledge  of  the  tissues,  the  better  we 
shall  be  enabled  to  investigate  diseases,  to  understand  the  value 
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of  symptoms  and  to  direct  a  plan  of  treatment.     It  will  be  found 
available  in  every  case  the  practitioner  is  called  upon  to  take 
charge  of,  and  without  this  information,  he  is  not  competent  to 
decide  on  the  merits,  or  even  to  comprehend  the  principles  of 
the  systems  of  the  present  day,  (physiological  and  organic  medi- 
«ne,)  based  on  considerations  derived  from  the  vital  properties, 
the  organic  actions  and  the  anatomical  structure  of  the  organism, 
or  animal  economy:  it  cannot  be  said,  in  the  actual  state  of  the* 
science,  that  he  is  adequately  prepared  for^the  exercise  of  the 

high  and  responsible  functions  of  his  profession. 

It  was  before  asserted  and  is  now  repeated,  that  in  the  ariimal 

and  human  economy,  there  exists  only  organs  and  functions,  and 

all  we  do  and  can  know  of  life  is,  that  it  is  the  organs  in  action. 

The  functions  cannot  exist  independent  of  organs;  they  are  effects. 

Every  alteration  of  function  must,  then,  necessarily  imply  an 

alteration  of  an  organ. 

When  the  organs,  their  actions  and  the  functions  they^execute, 
are  in  a  normal  state,  health  exists.  This  is  healthy  anatomy 
and  physiology.  When  the  organs,  their  actions  and  functions, 
depart  from  this  natural  or  normal  type,  a  pathological  or  diseased 
condition  exists.  This  is  morbid  anatomy  and  physiology. 
Healthy  anatomy  and  physiology;  morbid  anatomy  and  phy- 
siology, are  propositions  that  embrace  the  whole  science  of  me- 
dicine. '  *  -  ' 

From  the  above  propositions  every  disease  must  have  a  locality, 

every  morbid  cause  a  local  action,  and  every  medicinal  agent 
must  excite  some  modification  in  the  action  of  some  tissue  or 
organ,  whether  our  science  enables  us  to  detect  them  or  not 
Every  symptom  is  the  annunciation  of  a  disturbance  of  functions; 
and  disorder  of  function  is  the  indication  of  an  organic  lesion, 
either  in  the  mode  of  the  action,  or  the  structure  of  an  organ.  In 
every  case  of  disease  the  practitioner  is  invited  to  treat,  his  first 
object  must  be  to  determine  the  organ  or  organs  in  a  state  of 
lesion;  his  second,  the  nature  of  the  morbid  physiological  actions 
that  actually  exist;  and  his  last,  the  therapeutic  actions  or  modi- 
fications he  can  accomplish  by  his  remedial  means,  that  are  compa- 
tible with  the  morbid  condition  of  each  of  the  organs.  But  to  arrive 
at  these  ends,  he  must  be  familiar  with  general  6r  analytical  ana- 
tomy; that  is,  with  the  organs  that  compose  the  animal  economy, 
^^A  ♦Ko  f;,,MP,  ana  nvstems  which  are  the  proximate  elements 
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of  the  organs;  with  the  appreciable  actions  that  immediately  de- 
pend on  the  vital  properties ;  with  the  functions  or  offices  of  every 
organ ;  with  the  nature  of  the  modifications  carried  into  the  ac- 
tions and  structures  of  the  tissues,  by  various  morbific  agents  pro- 
ductive of  disease,  and  the  subjects  of  the  materia  medica  and 
hygienic  regulations,  by  which  he  can  best  counteract  and  oppose 
their  departure  from  a  natural  state.  « 

New  facts  may  hereafter  be  established,  and  new  discoveries 
effected  in  medicine,  of  which  we  can  now  have  no  comprehen- 
sion, and  which  may  impart  an  entirely  different  aspect  to  the 
science.  But  with  our  present  knowledge,  I  cannot  understand 
any  other  method  than  that  I  have  indicated,  by  which  fixed  and 
positive  ideas  can  be  acquired,  or  the  principles  that  can  alone 
make  medicine  a  science  be  unfolded. 


CHAPTER  II. 
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Of  the  Fluids, 

The  organism,  it  has  been  said,  is  composed  of  solids  and 
fluids,  between  which  is  maintained  an  unceasing  molecular  ac- 
tion during  life,  and  between  which  exist  a  reciprocal  and  most 
intimate  connexion;  the  two  being  mutually  dependent  on  each 
other. 

The  mode  of  being  and  conservation  of  living  bodies,  which 
is  a  nutrition,  that  is,  an  incessant  molecular  composition  and 
decomposition  carried  on  in  the  intimate  texture  of  all  their 
parts,  necessitates  the  fluid  condition  of  the  animal  elements,  in 
one  stage  of  their  existence.  Hence  the  fluids  have  been  named 
organic  fluids  or  humours. 

The  fluids  are  contained  by  the  solids,  formed  into  vessels  and 
reservoirs,  or  in  the  vacuities  of  the  areolar  tissues  and  the  in- 
terstices of  the  animal  structure.  They  present  considerable 
differences  in  their  appearance,  chemical  nature,  mode  of  produc- 
tion and  uses.  Like  the  solids,  they  offer  the  basis  of  a  classi- 
fication. Several  have  been  attempted.  That  of  Adelon  and 
Beclard,  may  be  adopted,  as  comprising  a  natural  arrangement. 
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By  these  physiologists,  the  fluids  or  humours  are  referred  to 
three  classes,  the  humours  of  absorption  destined  to  form  the 
blood;  the  special  nutritive  humour  or  the  blood  itself;  and  the 
secreted  humours  proceeding  from  the  blood. 

1.  Humours  of  absorption.  The  matters  destined  for  the  nu- 
trition of  the  body,  are  absorbed  in  the  first  instance,  and  elabo- 
rated into  a  fluid.  Proceeding  from  two  sources,  they  may  be 
divided  into  two  kinds ;  1st.  Into  the  humours  of  external  absorp- 
tion, composed  of  the  nutritious  matter  derived  from  without; 
and  2d.  Humours  of  internal  absorption,  or  those  composed  of 
the  matters  derived  from  the  economy  itself.  This  last  absorp- 
tion is  of  twofold  character,  as  performed  by  the  lymphatics,  and 
by  the  veins.  The  humours  of  external  and  internal  absorption 
are  three,  chyle,  lymph  and  venous  blood. 

2.  Humour,  especially  nutritive.  The  preceding  humours,  or 
those  of  absorption,  subjected  to  the  action  of  oxygen,  in  the 
lungs,  or  respiratory  apparatus,  are  converted  into  the  humour 
placed  in  this  class.  It  is  the  arterial  or  red  blood,  constituting 
the  material  employed  in  the  nutrition  of  the  body,  from  which 
proceed,  with  one  exception,  the  secretions,  and  which  is  the 
principal  agent  of  calorification,  or  the  production  of  animal  heat; 
it  is  immediately  subservient  to  the  evolution  of  nervous  activity 
or  power,  in  all  its  modifications;  is  the  energizer  of  the  organic 
actions,  and  sustains  in  a  direct  manner  all  the  vital  phenomena  of 

the  organism. 

3.  Secreted  humours.  These  are  numerous,  and  with  a  single 
exception  are  formed  from  the  arterial  blood.  Their  uses  are 
very  different,  and  they  may  be  subdivided,  after  the  manner  of 
their  elimination,  or  the  kind  of  secretory  organ,  from  which 
they  proceed  into  three  divisions.  1st.  Perspiratory,  or  exhaled 
humours;  such  are  the  cutaneous  and  pulmonary  transpirations, 
serous  and  synovial  humours,  fat,  humours  of  the  eye,  &c.  2d. 
Follicular  humours,  or  those  secreted  by  follicles ;  as  the  mucus 
of  the  different  mucous  membranes,  cerumen,  ciliary  humour, 
&c.  3d.  Glandular  humours,  secreted  by  the  glands,  furnished 
with  excretory  ducts;  as  the  salivary, pancreatic,  lachrymal  hu- 
mours, bile,  urine,  milk,  &c. 

The  animal  fluids   are   not   simple  subslances,  but  like  the 
solids,  arc  composed  of  chemical  elements  and  organic  elements, 
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and  which  are  the  same  as  those  of  the  solids.  Tfiis  must  neces- 
sarily be  the  case  from  the  reciprocal  dependance  existing  be- 
tween the  two.  The  solids  by  nutrition,  are  all  formed  of  the 
fluids ;  and  as  they  decompose,  they  enter  into  and  constitute  no 
inconsiderable  portion  of  the  fluids.  Thus  the  solids  are  formed 
from  the  fluids,  and  the,  fluids  from  the  solids. 

In  another  relation,  the  mutual,  dependance  of  the  solids  and 
fluids  is  manifested.  None  of  the  fluids  are  received  immediately 
from  without  the  body.  They  are  formed  within  it,  and  by  the 
action  of  the  solids.  Each  fluid  is  elicited  by  an  organ.  Chyle, 
which  is  a  fluid  of  external  absorption,  is  still  elaborated  by  th6 
stomach,  intestines  and  lacteaW0ymph  by  the  lymphatics;  venous 
blood  in  the  capillary  vessels  and  molecular  structure;  arterial  blood 
by  the  capillaries  of  the  lungs;  mucus  by  the  follicles  of  the 
mucous  membrane;  bile  by  the  liver;  urine  by  the  kidneys,  &c. 
While  the  fluids  are  thus  the  product  of  the  action  of  the  solids, 
they  are  also  the  natural  stimulants  or  excitants,  by  which  the 
organic  actions  of  the  solids  are  excited  and  maintained. 

In  treating  of  the  organization,  the  two  cannot  be  separated 
and  regarded  as  unconnected.  They  pass  into  each  other,  in  a 
manner  that  does  not  permit  us  to  fix  their  limits;  to  designate 
the  commencement  of  the  one,  and  the  termination  of  the  other. 
They  hold  an  equal  coadjuvancy  in  every  organic  action,  and 
the  performance  of  every  function.  With  this  intimate  connexion 
in  the  healthy  condition,  can  they  be  separated  in  disease?  Un- 
questionably they  cannot:  being  an  element  of  the  organic  actions, 
these  must  be  modified  by  difierences  in  the  fluids  or  humours, 
especially  of  the  nutritive  humour;  besides,  the  products  that 
result  from  morbid  action,  being  formed  from  this  last,  must  be 
influenced  and  vary  in  their  nature  from  differences  in  the  con- 
stitution of  this  fluid. 

Inattention  to  this  element  of  the  organic  actions,  and  to  the 
diversified  results  that  difierences  of  the  nutritive  humour  or  ar- 
terial blood,  impart  to  the  very  same  actions  of  the  solids,  has 
been  one  of  the  principal  causes  of  the  erroneous  reasoning 
that  abounds  in  the  explanation  of  pathological  phenomena;  and 
has  constituted  no  small  portion  of  the  difficulty  in  explaining 
the  diversity  of  those  phenomena,  proceeding  from  the  same 
cause. 
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At  one  period  in  medicine,  the  humours  were  considered  the 
positive  agents  of  all  the  morbid  affections  of  the  system ;  but 
what  was  then  designated  as  the  humours,  were  imaginary  sub- 
stances, having  no  existence,  as  atrabile,  phlegm,  &c.;  or  qualities 
that  were  equally  supposititious,  as  alkaline,  acid,  putrescent 
qualities,  &c.  which  were,  on  mere  conjecture,  believed  to  con- 
stitute the  humours,  or  to  reside  within  them,  and  whose  excess 
or  presence,  constituted  disease. 

When  a  sounder  philosophy  brought  into  vogue  the  doctrine 
of  the  solids,  the  humoral  pathology  was  entirely  abandoned,  and 
the  concurrence  of  the  fluids  in  disease  was  totally  denied. 

There  can  be  no  doubt  that  disease  consists  in  unnatural  devia- 
tions of  the  organic  actions  of  the  solids,  but  can  these  continue 
in  a  morbid  or  unnatural  state,  without  changing  the  nature  of 
the  fluids,  depending  on  the  healthy  organic  actions  and  natural 
functions;  and  if  changed  in  their  character,  must  they  not  act  as 
foreign  or  unnatural  matters  on  the  solids,  maintaining  irregula- 
rity in  the  organic  actions  and  functions,  or  preventing  their  re- 
turn to  a  natural  state?     Is  it  not  from  this  cause  that  extensive 
irritations,  fevers  of  great  intensity,  such  as  are  usually  called 
malignant  fevers,  in  which  the  depuratory  excretions  have  been 
for  a  considerable  period  suspended  and  the  reparative  functions, 
as  respiration,  digestion,  &c.  have  been  deteriorated,  which  must 
of  necessity  cause  a  less  perfect  elaboration  of  the  nutritive  san- 
guine humour,  are  so  difficult  to  arrest  in  their  course  and  so 
frequently  prove  fatel  ?     If  it  not  from  this  cause  that  some  local 
affections,  particular  ulcerations,  &c.  maintain  themselves,  from 
the  nature  of  the  fluids  they  secrete,  which  tend  to  perpetuate 
the  morbid  condition  of  the  solids  ?     The  fluids,  it  is  admitted, 
may  be  of  secondary  consequence  in  disease,  but  their  influence 
deserves  to  be  studied  ;  it  is  probably  too  much  overlooked. 

Sect.  L— Pathological  states  of  the  Fluids. 

A  few  observations  on  the  pathological  states  of  the  fluids,  may 
prove  useful  in  directing  attention  to  this  element  of  the  patholo- 
gical condition  of  the  organs  of  the  economy.  The  fluids,  it  has 
already  been  shown,  are  constituent  parts  of  the  organism  and  enter 
into  every  action  of  an  organ,  as  one  of  its  integrant  elements.  That 
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the  fluids  are  not  invariably  in  the  same  state,  but  are  susceptible 
of,  and  do  undergo  alterations,  are  facts  too  obvious  to  the  most 
superficial  observation  to  be  denied. 

The  fluids  may  present  three  different  deviations  from  a  natu- 
ral state,  1st.  In  their  quantity,  as  being  too  great  or  too  small; 
2d.  They  may  vary  as  to  the  proportion  of  their  proximate  or 
immediate  elements;  and  3d.  They  may  be  vitiated  in  nature. 

§  1.  Humours  of  First  Class. 

m 

Of  the  fluids  or  humours  of  the  first  class,  or  of  absorption,  the 
chyle,  lymph  and  venous  blood,  our  information  is  too  imperfect 
to  enable  us  to  form  any  positive  ideas  on  their  pathological 
states.  We  are  reduced  almost  entirely  to  conjectures.  It  is, 
however,  by  no  means  improbable,  that  an  excess  or  deficiency 
of  these  humours  may  exist,  and  bring  important  modifications 
into  the  product  of  diseased  actions.  Thus  it  is  easily  to  be  con- 
ceived, that  a  lymphatic  plethora  may  exist  with  deficiency  in 
the  red  globules  and  fibrin  of  the  blood;  and  this  excess  of  the 
white  lymphatic  humour,  or  white  blood,  will  afiect  most  mate- 
rially the  phenomena  of  irritation  and  inflammation.  They  will 
present  the  characters  of  these  states  in  a  less  marked  degree; 
and  their  efiects  will  be  essentially  varied.  Is  it  not  owing  to  a 
condition  of  this  nature  in  the  system,  that  in  certain  individuals, 
irritation  and  inflammation,  obscure  in  character,  are  productive 
of  albuminous  exudations  into  the  tissues,  and  occasion  particular 
morbid  degenerations  of  structure,  or  accidental  formations  ?  Is 
it  not  to  this  circumstance  that  common  catarrhs  and  pneumonic 
inflammation,  afiecting  individuals  of  the  lymphatic  temperament, 
so  frequently  terminate  by  the  production  of  tubercles  in  the 
lungs? 

Chyle  too,  it  is  by  no  means  an  improbable  circumstance,  may 
be  deficient  from  an  irritable  condition  of  the  mucous  tissue  of 
the  small  intestines,  owing  to  which,  the  alimentary  mass  is  too 
rapidly  carried  out  of  the  system,  as  in  lientery,  and  in  conse- 
quence, the  reparation  of  the  nutritive  portion  of  the  blood  be 
prevented.  ♦ 

It  may  also  be  perverted  or  vitiated  in  its  nature.  This  hu- 
mour, the  product  of  the  digestive  organs,  must  in  addition, 
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be  afiected  in  its  nature  by  their  morbid  condition.  The  pro- 
cess of  digestion  is  well  known  to  be  affected,  disturbed  and 
destroyed,  by  the  irritations  and  inflammations  of  the  organs  con- 
cerned in  this  process;  and  its  product  must,  under  these  circum- 
stances, suffer  in  its  elaboration.  The  nature  of  the  alimentation 
will  also  exercise  no  inconsiderable  influence  on  the  nature  of  this 
humour.  Aliment,  deficient  in  nutritive  qualities,  or  having  in- 
jurious properties,  may  give  rise  to  a  deficiency  of  chyle,  as  to 
quantity,  or  may  change  its  qualities  in  a  manner  to  interfere 
with  healthy  hematosis  or  sanguification.  This  last  circumstance 
would  appear  to  be  the  cause  of  epidemic  gangrenous  ergotism, 
in  some  parts  of  France  and  Germany,  when  the  bulk  of  the 
population,  in  unfavourable  seasons,  are  compelled  to  subsist  or 
rye  extensively  tainted  with  the  ergot. 


§  2.  Humour  of  Second  Class. 

The  blood,  or  especial  nutritive  fluid,  no  one  will  deny,  may 
be  productive  of  a  morbid  state  from  existing  in  excess,  or  being 
deficient  in  quantity.  The  first  state  constitutes  sanguine  ple- 
thora or  polysemia;  the  last,  anaemia  or  deficiency  of  blood.  Both 
these  morbid  conditions  have  well  marked  characters. 

The  blood  is  the  principal  of  the  organic  excitants,  as  well  as 
the  reparative  element  of  the  organs.  When  it  is  more  abun- 
dant than  is  absolutely  essential  to  the  maintenance  of  health,  it 
gives  rise  to  functional  modifications  and  disorders,  that  assume, 
at  times,  a  morbid  character.  The  face  in  this  state  becomes 
coloured,  the  lips,  gums  and  buccal  mucous  membrane  are 
of  a  bright  vermilion;  the  eyes  are  brilliant  and  easily  injected; 
the  veins,  especially  those  of  the  head,  temples  and  neck,  are 
prominent;  the  temporal  arteries  pulsate  with  force  on  exercise, 
or  moral  excitements;  the  skin  is  warm, soft,  plump  and  humid; 
the  pulse  is  full,  strong,  developed  and  frequent;  epistaxis  and 
other  haemorrhages  attend  on  this  state,  and  are  easily  induced; 
somnfflency,  fulness  of  the  head,  head-aches,  ringing  in  the  ears 
and  other  sounds  are  experienced  ;  the  sensibility  and  intellectual 
faculties  are  obtuse  and  dull ;  respiration  Is  embarrassed  and  op- 
pressed ;  costiveness  prevails,  and  the  stools  are  hard  and  dark 
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peritoneal  surfaces  of  the  abdominal  viscera  are  formed;  and  they 
labour  under  the  symptoms  of  acute  peritonitis. 

In  irritations  of  the  bronchial  mucous  tissue  of  individuals  of 
the  lymphatic  temperament,  or  of  those  in  whom  hematosis  has 
been  defective,  a  fatal  serous  effusion  into  the  bronchial  air  cells 
is  often  suddenly  induced,  unexpectedly  carrying  off  the  patient. 
This  circumstance  I  have  seen  repeatedly  to  occur  in  patients,  in 
the  Alms-house  Infirmary,  who  had  long  suffered  under  chronic 
intermittents,  complicated  with  bronchial  or  pneumonic  irrita- 
tion. They  were  seized  without  previous  difficulty  of  respira- 
tion, with  the  convulsive,  laboured  breathing  of  suffocation,  and 
expired  in  a  few  hours.  Examination  invariably  showed  ^ther 
effusion  into  the  pleurae  which  exhibited  no  signs  of  inflammation; 
or  into  the  cellular  structure  of  the  lungs,  which  were  solid  and 
resisting,  from  the  quantity  of  the  serous  fluid  effused,  and  which 
flowed  in  streams  from  the  stroke  of  the  scalpel. 

In  persons  having  this  condition  of  the  circulating  fluids, 
oedema  and  anasarca  are  the  certain  effects  of  often  trivial  irri- 
tations. 

The  blood,  it  is  believed  by  many,  experiences  alterations  in 
its  character,  the  immediate  consequence  of  disease.  The  extent 
of  the  morbid  changes  this  fluid  undergoes  in  disease,  is  not  well 
understood,  or  the  agency  those  changes  exercise  in  producing 
morbid  phenomena.  This  is  a  vast  field  of  observation,  that  lies 
as  yet  almost  a  virgin  soil,  inviting  to  its  cultivation,  promising 
a  rich  and  abundant  harvest,  and  the  most  useful  results  to  a  cau- 
tious investigation. 

The  most  striking  and  commonly  observed  alteration  of  the 
blood,  is  that  which  occurs  in  acute  inflammations,  and  is  termed 
inflammatory  buff,  crust,  or  size.  This  concretion  is  of  a  dull 
white  or  slightly  yellowish  colour,  and  sometimes  is  of  a  faint 
greenish  tinge.  The  causes  that  lead  to  the  formation  of  the  in- 
flammatory size  are  not  well  understood.  It  would  appear  to 
depend  immediately  on  an  increased  energy  of  the  innate  force 
of  the  globules,  that  imparts  to  them  a  tendency  to  unite  and 
agglomerate  together;  a  force  which  is  predominant  in  the  solids, 
and  by  whose  action  they  are  formed  :  or  by  a  diminution  of  the 
repellent  force  that  tends  to  separate  them,  which  is  ascendant  in 
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the  fluid  state,  and  causes  the  globules  in  that  statte  to  repel  each 
other. 

From  the  quantity  and  tenacity  of  the  size,  and  the  degree  of 
contraction  of  the  clot,  the  intensity  of  the  inflammatory  action 
is  commonly  inferred.  Whenever  the  coagulum  is  dense  and 
firmly  contracted,  and  more  particularly  when  it  is  rounded  like 
a  cup  and  floating  in  the  serum,  with  a  tough  layer  of  size  occu- 
pying the  upper  surCaice,  the  indication  of  the  most  acute  inflam- 
mation is  generally  supposed  to  be  announced,  and  reiterated 
blood-letting  to  be  demanded. 

The  contrary  state,  when  the  coagulum  is  loose  and  flabby, 
does  not  separate  from  the  serum,  and  is  destitute  of  a  sizy  coat; 
or  should  one  exist,  being  of  a  soft  gelatinous  consistency,  and 
having  a  greenish  hue,  is  regarded  as  indicative  of  an  inflam- 
matory grade  that  will  not  bear  general  depletion,  or  the  system 
tolerate  the  lancet.  •  • 

The  appearances  of  the  blood  in  the  first  instance,  is  generally 
attendant  on  the  acute  inflammations  of  organs  highly  vascular, 
as  the  lungs  and  liver,  or  of  serous  and  fibrous  tissues,  in  the  irrita- 
tions of  which,  the  general  sanguine  system  freely  partakes.  This 
state  of  the  blood  is  seldom  seen  in  the  acute  inflammations  pf  the 
mucous  tissues,  in  which  the  characters  of  the  opposite  states  more 
frequently  prevails,  particularly  when  very  extensive. 

The  concrescibility  of  the  blood  augments  in  particular  cases, 
to  a  point  that  may  be  regarded  as  morbid.  In  this  state  con- 
cretions not  unfrequently  form  during  life,  more  particularly  in 
the  cavities  of  the  heart;  and  in  the  left  with  more  frequency 
than  in  the  right  cavities.  These  concretions  were  long  mistaken 
for  polypi,  but  possess  no  analogy  with  them.  They  consist  of 
the  fibrinous  and  albuminous  principles  of  the  blood,  free  from 
the  colouring  matter,  and  are  of  dense,  firm  consistence,  when 
they  have  been  formed  some  time  previous  to  dissolution;  they 
are  softer  and  less  consistent  when  their  formation  is  more  re- 
cent. They  are  not  to  be  confounded  with  the  coagulated  blood 
commonly  found  in  the  heart  after  death.  In  colour  they  vary 
from  a  yellowish  to  a  very  clear  white. 

These  concretions,  when  they  form  in  the  heart,  oppose  a 
serious  obstacle  to  its  natural  actioni,  and  constitute  one  of  the 
causes  of  a  fatal  derangement  of  its  functions.     The  following  is 
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peritoneal  surfaces  of  the  abdominal  viscera  are  formed;  and  they 
labour  under  the  symptoms  of  acute  peritonitis. 

In  irritations  of  the  bronchial  mucous  tissue  of  individuals  of 
the  lymphatic  temperament,  or  of  those  in  whom  hematosis  has 
been  defective,  a  fatal  serous  effusion  into  the  bronchial  air  cells 
is  often  suddenly  induced,  unexpectedly  carrying  off  the  patient 
This  circumstance  I  have  seen  repeatedly  to  occur  in  patients,  in 
the  Alms-house  Infirmary,  who  had  long  suffered  under  chronic 
intermittents,  complicated  with  bronchial  or  pneumonic  irrita- 
tion. They  were  seized  without  previous  difficulty  of  respira- 
tion, with  the  convulsive,  laboured  breathing  of  suffocation,  and 
expired  in  a  few  hours.  Examination  invariably  showed  either 
effusion  into  the  pleurae  which  exhibited  no  signs  of  inflammation; 
or  into  the  cellular  structure  of  the  lungs,  which  were  solid  and 
resisting,  from  the  quantity  of  the  serous  fluid  effused,  and  which 
flowed  in  streams  from  the  stroke  of  the  scalpel. 

In  persons  having  this  condition  of  the  circulating  fluids, 
oedema  and  anasarca  are  the  certain  effects  of  often  trivial  irri- 
tations. 

The  blood,  it  is  believed  by  many,  experiences  alterations  in 
its  character,  the  immediate  consequence  of  disease.  The  extent 
of  the  morbid  changes  this  fluid  undergoes  in  disease,  is  not  well 
understood,  or  the  agency  those  changes  exercise  in  producing 
morbid  phenomena.  This  is  a  vast  field  of  observation,  that  lies 
as  yet  almost  a  virgin  soil,  inviting  to  its  cultivation,  promising 
a  rich  and  abundant  harvest,  and  the  most  useful  results  to  a  cau- 
tious investigation. 

The  most  striking  and  commonly  observed  alteration  of  the 
blood,  is  that  which  occurs  in  acute  inflammations,  and  is  termed 
inflammatory  buff,  crust,  or  size.  This  concretion  is  of  a  dull 
white  or  slightly  yellowish  colour,  and  sometimes  is  of  a  faint 
greenish  tinge.  The  causes  that  lead  to  the  formation  of  the  in- 
flammatory size  are  not  well  understood.  It  would  appear  to 
depend  immediately  on  an  increased  energy  of  the  innate  force 
of  the  globules,  that  imparts  to  them  a  tendency  to  unite  and 
agglomerate  together;  a  force  which  is  predominant  in  the  solids, 
and  by  whose  action  they  are  formed  :  or  by  a  diminution  of  the 
repellent  force  that  tends  to  separate  them,  which  is  ascendant  in 


the  fluid  state,  and  causes  the  globules  in  that  ststte  to  repel  6ach 
other. 

From  the  quantity  and  tenacity  of  the  size,  and  the  degree  of 
contraction  of  the  clot,  the  intensity  of  the  inflammatory  action 
is  commonly  inferred.  Whenever  the  coagulum  is  dense  and 
firmly  contracted,  and  more  particularly  when  it  is  rounded  like 
a  cup  and  floating  in  the  serum,  with  a  tough  layer  of  size  occu- 
pying the  upper  surface,  the  indication  of  the  most  acute  inflam- 
mation is  generally  supposed  to  be  announced,  and  reiterated 
blood-letting  to  be  demanded. 

The  contrary  state,  when  the  coagulum  is  loose  and  flabby, 
does  not  separate  from  the  serum,  and  is  destitute  of  a  sizy  coat; 
or  should  one  exist,  being  of  a  soft  gelatinous  consistency,  and 
having  a  greenish  hue,  is  regarded  as  indicative  of  an  inflam- 
matory grade  that  will  not  bear  general  depletion,  or  the  system 
tolerate  the  lancet.  "  .  *  i 

The  appearances  of  the  blood  in  the  first  instance,  is  generally 
attendant  on  the  acute  inflammations  of  organs  highly  vascular, 
as  the  lungs  and  liver,  or  of  serous  and  fibrous  tissues,  in  the  irrita- 
tions of  which,  the  general  sanguine  system  freely  partakes.  This 
state  of  the  blood  is  seldom  seen  in  the  acute  inflammations  pf  the 
mucous  tissues,  in  which  the  characters  of  the  opposite  states  more 
frequently  prevails,  particularly  when  very  extensive. 

The  concrescibility  of  the  blood  augments  in  particular  cases, 
to  a  point  tjiat  may  be  regarded  as  morbid.  In  this  state  con- 
cretions not  un frequently  form  during  life,  more  particularly  in 
the  cavities  of  the  heart;  and  in  the  left  with  more  frequency 
than  in  the  right  cavities.  These  concretions  were  long  mistaken 
for  polypi,  but  possess  no  analogy  with  them.  They  consist  of 
the  fibrinous  and  albuminous  principles  of  the  blood,  free  from 
the  colouring  matter,  and  are  of  dense,  firm  consistence,  when 
they  have  been  formed  some  time  previous  to  dissolution;  they 
are  softer  and  less  consistent  when  their  formation  is  more  re- 
cent. They  are  not  to  be  confounded  with  the  coagulated  blood 
commonly  found  in  the  heart  after  death.  In  colour  they  vary 
from  a  yellowish  to  a  very  clear  white. 

These  concretions,  when  they  form  in  the  heart,  oppose  a 
serious  obstacle  to  its  natural  actions,  and  constitute  one  of  the 
causes  of  a  fatal  derangement  of  its  functions.     The  following  is 
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a  case  in  which  a  concretion  of  this  kind  had  existed  for  a  con- 
siderable period.  A  man  entered  the  clinical  medical  ward  of 
the  Alms-house  Infirmary,  in  the  winter  of  1825.  He  had  long 
complained  of  shortness  of  breath  and  incapacity  for  exer- 
tion, and  was  supposed  to  labour  under  hydrothorax.  There  was 
no  cellular  infiltration  or  emaciation;  he  was  excessively  distress- 
ed in  his  breathing  at  the  time  of  his  admission.  On  examina- 
tion I  found  healthy  resonance  of  the  chest;  and  the  stethoscope 
made  known  a  natural  though  very  faint  respiratory  murmur  in  both 

lungs.  The  action  of  the  heart  was  feeble,  very  indistinct  and  irregu- 
lar. Not  being  able  to  determine  the  exact  nature  of  the  affection, 
I  directed  him  to  be  placed  in  bed  and  have  a  regulated  diet  The 
next  day,  the  difficult  respiration  brought  on  by  the  exertion  of 
-  entering  the  house  and  ascending  the  sUirway  had  disappeared, 
and  he  felt  quite  comfortable.     No  treatment  was  instituted,  and 
he  remained  several  weeks  in  the  ward  without  manifesting  any 
particular  symptoms.     From  some  cause,  most  probably  an  in- 
discretion as  to  diet,  his  stomach  and  bowels  became  disordered 
in  the  night;  great  distress  of  breathing  ensued,  and  he  expired 
suddenly  before  morning.     The  body  was  examined  next  day. 
No  efiusion  existed  in  the  pleurae  ©r  evidences  of  disease  in  them. 
Thelungs  were  crepitating  and  perfectly  natural.     The  right  ven- 
tricle of  the  heart  was  dilated,    On  opening  it,  a  solid,  pearl-white 
concretion  occupied  nearly  half  its  cavity;  it  adhered  very  firmly 
to  the  sidesof  the  ventricle,  and  extended  into  the  pulmonary  artery 
and  its  first  ramifications.     It  approached  in  consistency  to  carti- 
lage.    I  presented  the  specimen  to  Dr.  Horner,  and  it  was  his 
opinion  and  that  of  Dr.  Physick,  who  saw  it  at  the  University, 
that  it  must  have  existed  in  the  heart  for  a  considerable  period 

before  death.  ^ 

The  experiments  performed  by  Professor  Mayer,*  to  determine 
the  cause  of  death  from  the  division  of  the  par  vagum,  or  pneumo- 
gastric,  appear  to  render  it  probable,  that  these  fibrinous  concre- 
tions proceed  from  a  diminution  or  suspension  of  innervation, 
which  is  necessary  to  maintain  the  fluidity  of  the  blood. 

A  condition  of  the  sanguine  fluid,  the  reverse  of  the  preceding, 
prevails  in  some  states  of  disease.     Its  plasticity  is  enfeebled  or 
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destroyed,  and  its  colouring  matter  escapes  from  numerous  sur- 
faces and  organs.     This  stete  of  the  blood  is  common  in  the 
worst  forms  of  fever  of  typhoid,  ataxic  or  malignant  character; 
in  yellow  and  malignant  bilious  fever,  &c.:  it  gives  rise  to  the 
haemorrhagic   effusions,  that  so  often  manifest  themselves  in 
those  forms  of  fever  from  the  internal  tegumentary,  or  mucous 
membranes;  from  the  secretory  organs  and  sometimes  the  skin. 
The  blood  is  mostly  found  to  be  fluid  after  death,  and  is^aid  to 
be  in  a  dissolved  or  putrid  state.    Jhe  correctness  of  this  obser- 
vation is  doubtful.     In  the  examinations  of  those  who  died  of 
yellow  fever  in  1820,  the  blood  was  found  uniformly  fluid,  and 
on  the  faith  of  former  observers  was,  at  first,  set  down  as  dis- 
solved or  putrid,  but  when  it  was  placed  in  small  cups,  it  coagu- 
lated in  a  few  minutes.     I  have  never  met  with  blood,  even  in 
the  worst  forms  of  typhoid  fevers,  that  possessed  putrescent  cha- 
racters, or  that  did  not  coagulate. 

In  the  humoral  pathology,  putridity  of  the  blood  was  suppost^ 
to  be  a  common  occurrence,  and  was  the  immediate  cause  of  the 
phenomena  of  putrid  fevers.     This  opinion  shared  the  general 
fate  of  the  humoral  doctrines.     It  has  again  been  revived  within 
a  few  years.     Some  coarse  experiments  have  been  performed  by 
Gaspard,  Majendie  and  Bouillaud,*  in  the  view  of  sustaining  this 
fact.     They  consisted  in  the  injection  of  putrid  liquids,  putrid 
urine  mixed  with  water,  &c.  into  the  veins.    From  this  proceed- 
ing was  generated  fevers  presenting  the  characters  of  putrid 
fevers,  and  in  most  of  the  experiments  terminated  fatally.     In 
every  instance  inflammations  of  the  most  aggravated  character 
ensued,  especially  in  the  gastro-intestinal  mucous  membrane,  in 
the  heart  and  vessels,  and,  in  fact,  in  most  of  the  organs,  eventua- 
ting in  intense  congestions,  in  ulcerations,  in  gangrene,  &c.  These 
experiments  cannot  be  regarded  as  conclusive  in  proving  a  pu- 
trescent state  of  the  blood.  They  establish  these  points,  that  irrita- 
ting matters  injected  into  the  vessels  will  produce  inflammation  of 
excessive  violence;  and  that  extended  inflammations,  involving 
the  organs  whose  functions  perform  an  important  part  m  the 
maintenance  of  vital  phenomena,  will  occasion  the  symptoms  of 
what  are  called  putrid  fevers.  * 

•  Journal  de  Physiologie.  Tome  ii.  et  iv.    Traitc  Clinique  ct  Expcrimentale 
des  Fievres,  &c.  par  J.  Uouillaud. 
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That  putridity  docs  actually  occur  in  the  blood  during  life,  is  a 
most  questionable  circumstance,  and  has  notyet  been  demonstrated. 

That  the  crassis  or  constitution  of  the  blood  may  be  affected, 
by  the  loss  of  function  in  organs  requisite  for  its  healthy  forma- 
tion, is  not  improbable,  and  may  possibly  be  an  effect  in  the 
diseases  called  putrid  fevers ;  but  in  what  that  effect  consists  has 
not  been  detected. 

&  3.  Humours  of  Third  Class, 

The  fluids  or  humours  of  the  third  class,  or  of  the  secretions, 
are  variously  modified  by  disease,  especially  by  inflammation  of 
their  organs,  the  phenomena  of  which  are  the  most  common  and 
appreciable. 

The  fluids  exhaled  from  the  serous  tissues,  as  has  already  been 
shown,  in  a  natural  state,  is  a  limpid  serosity,  having  nearly  all 
the  properties  of  the  serum  of  the  blood.  In  the  inflammation  of 
this  tissue  the  serous  exhalation  experiences  different  modifica- 
tions, becoming  with  the  progressive  increase  of  the  inflammation 
more  viscid,  containing  coagulable  matter,  impregnated  with  al- 
bumen and  fibrin,  which,  in  an  intense  degree  augments  so  much 
as  to  form  a  plastic  layer  or  pseudo-membrane  on  the  serous 
surface,  accompanied  with  globules  or  molecules,  similar  in  every 
respect  to  those  of  pus.  These  last,  at  times,  are  in  such  quantity, 
that  the  effused  fluid  possesses  all  the  properties  and  character  of 
genuine  pus.  When  the  inflammation  of  the  serous  tissues  runs 
into  an  extreme  violence,  the  exhaled  fluid  is  often  highly  san- 
guineous. In  a  lady  who  died  in  this  city  in  1820,  of  peritoneal 
inflammation,  a  black  flocculent  fluid  resembling  the  black  vomit 
of  the  yellow  fever,  was  found  in  the  abdominal  cavity. 

The  fluid  of  the  synovial  membranes,  which  differs  from  the 
fluid  of  the  serous  membranes,  by  containipg  a  portion  of  albu- 
men combined  with  fibrin,  assumes  with  great  facility  the  puru- 
lent character.  From  the  slightest  inflammation  of  these  mem- 
branes, pus  will  be  formed  in  the  articulations,  even  when  the 
marks  of  synovial  inflammation  are  scarcely  to  be  discerned.  In 
goat  the  puriform  fluid  exhaled  into  the  articulations,  contains  an 
excess  of  carbonate  and  phosphate,  and  sometimes  urate  of  lime, 
whence  are  produced  the  tophi  so  often  found  in  the  joints  of 
those  who  have  experienced  repeated  gouty  attacks. 
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The  external  tegumentary  or  dermoid  tissue,  exhibits  various 
changes  in  the  fluids  it  secretes,  when  it  is  the  seat  of  inflam- 
mation. When  of  a  light  shade,  a  serous  fluid,  not  unlike  the 
serum  of  the  blood,  but  with  a  larger  quantity  of  coagulable 
matter,  is  poured  out,  as  occurs  in  vesication. 

The  coagulable  matter  increases  with  the  inflammation,  Wid 
consists  of  albumen  and  fibrin,  which  become  gelatinous.  Finally, 
purulent  globules  or  molecules  appear,  which  augment  until  the 
inflammatory  product  is  entirely  purulent.  In  the  chronic  in- 
flammation of  the  skin,  besides  the  secretion  of  pus,  is  to  be 
observed  also  that  of  an  albuminous  coagulable  fluid,  and  vitiated 
sebaceous  secretions,  producing  concrescible  fluids,  mixed  with 
the  different  saline  matters  found  in  animal  products,  and  of  these 
different  chemical  combinations  are  formed  the  scabs,  squamae, 
crusts,  &c.  that  assume  so  many  various  aspects  in  the  chronic 
diseases  of  the  skin.- 

From  the  internal  tegumentary  or  mucous  tissue,  mucus  is 
secreted  and  serosity  is  exhaled,  in  a  healthy  state  of  action. 
These  products  are  augmented  under  the.  influence  of  irritation 
and  inflammation,  both  acute  or  chronic.  From  the  same  causes 
they  undergo  a  change  in  nature  and  character.  Inflammation 
of  this  tissue  occasions  discharges  of  fluids,  that  are  either  mjicus, 
sero-mucus,  or  mucoso-puriform. 

The  first  or  mucous  secretions,  occur  in  the  feebler  states  of 
irritation  of  the  mucous  tissues,  and  varies  somewhat  in  each.  It 
is  viscous  and  of  a  yellowish-while  from  the  conjunctiva;  liquid, 
demi-aqueous  and  whitish  in  coryza.  In  acute  bronchitis  it  is 
at  first  diaphanous,  ropy,  like  a  solution  of  albumen  in  water, 
and  adheres  to  the  vessel  in  which  it  is  contained.  From 
the  gastric  mucous  membrane  in  gastriq  irritations,  it  is  liquid 
and  contains  clots  floating  in  it  of  greater  or  less  thickness.  In 
the  acuter  forms  of  inflammation  it  is  more  viscid  and  even  plas- 
tic; after  death  it  adheres  with  tenacity  to  the  mucous  coat  of  the 
stomach,  and  is  coloured  ofteawith  bile.  The  mucous  discharged 
from  the  bowels  in  diarrhoea  is  of  a  pale  yellow,  and  has  few  floc- 
culi.  When  it  proceeds  from  the  inflamed  vagina  or  urethra,  it 
is  liquid,  sometimes  diaphanous  and  mostly  whitish.  That  which 
is  secreted  by  the  bladder,  is  united  to  the  urine  in  viscous  floccuh, 
but  which  separate  immediately  and  settle  at  the  bottom  of  the 
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vessels.  On  the  contrary,  when  it  proceeds  from  the  ureters  and 
pelvis  of  the  kidneys,  it  is  dissolved  in  the  urine  and  floats  in  the 
centre  of  the  liquid  mass,  like  a  cloud  of  a  grayish-white  colour. 
This  appearance  is  what  is  meant  by  the  eneorema  of  Hippo- 
crates. -       -      .   - 

the  mucus  secreted  during  the  increase  of  active  inflamma- 
tion, is  said  to  be  of  alkaline  properties,  from  the  presence  of 
soda,  and  turns  vegetable  blues  green,  except  that  from  the  di- 
gestive  tube,  which  contains  ap^icid.  This  acid  Leuret  and  Las- 
saigne  assert  to  be  the  lactic,  but  it  would  appear  from  Tidemann 
and  Gmelin's  experiments  to  be  the  muriatic.  It  is  from  the  pre- 
sence of  this  acid,  that  the  colouring  matter  of  the  bile  is  converted 
into  a  light  grass-green,  which  is  seen  in  vomiting  at  times,  and 
in  the  dejections  of  children. 

The  sero-mucous  excretions  of  ttte  mucous  tissues  are  more 
liquid  than  the  preceding.  They  are  sometimes  completely 
aqueous,  as  is  seen  in  some  diarrhoeas,  and  I  have  met  with  m- 
stences  o£  it  in  bronchitis.  It  is  sometimes  in  bronchial  inflam- 
mation streaked  with  blood,  and  contains  coagulated  white  clots 
that  may  be  taken  for  tuberculous  matter.  The  sero-mucous 
fluid  in  acute  inflammations,  is  often  very  acrid,  as  is  proved  by 
excof  iation  of  the  lips  and  cheeks  in  coryza,  and  some  ophthalmias; 
the  borders  of  the  anus  in  dysentery,  and  the  superior  and  inter- 
nal part  of  the  thighs  in  leucorrhoea. 

The  mucoso-puriform  fluid  is  the  more  common  product  of 
the  phlegmasia  of  mucous  membranes.  It  forms  profusely  on 
the  conjunctiva  in  purulent  ophthalmia,  and  is  then  yellow,  ropy, 
viscid  and  very  slightly  acrid.  In  coryza  it  makes  its  appearance 
as  the  inflammat^ion  declines.  It  succeeds  also,  to  the  sero-mu- 
cous secretion  in  bronchial  irritations:  it  generally  indicates  the 
diminution  of  the'inflammation.  In  diarrhoeas,  when  it  proceeds 
from  the  mucous  tissue  of  the  colon,  the  stools  appear  to  be  com- 
posed of  pure  pus.  In  the  diarrhoea  of  fevers  it  iS  mixed  with  serous 
discharges,  and  sinks  to  the  bottom  of  the  vessel  hi  a  powdery  form, 
resembling  oat-meal.  This  is  always,  I  believe,  a  fatal  symptom. 
Gonorrhoea  or  blenorrhagia  offers  the  mucoso-puriform  fluid  of 
a  greenish-yellow  colour.  This  secretion  occurs  also  in  cystitis 
and  nephritis.  In  the  first  it  precipitates  from  the  urine  imme- 
diately, and  forms  a  layer  viscid  and  somewhat  dense,  which  the 


urine  does  not  appear  to  penetrate.  But  in  the  last  the  deposit 
does  not  separate  for  two  or  three  hours,  and  is  then  loose,  having 
its  constituent  flocculi  penetrated  and  separated  by  the  urine. 

The  mucous  and  sero-mucous  secretions,  may  continue  afler 
all  traces  of  phlogosis,  which  originally  excited  them  have  disap- 
peared,* and  are  not  an  evidence  of  the  existence  of  chronic  in- 
flammations. This  is  not  the  case  with  the  mucoso-puriform  fluid, 
which  is  always  the  product  of  eiither  acute  or  chronic  inflamma- 
tion. In  the  last  case,  the  purife|in  matter  is  unequally  mixed, 
or  separated  in  flocculi  from  the  Ucfuid  milcus. 

The  mucoso-puriform  fluid  in  some  cases  of  chronic  inflamma- 
tions of  mucous  tissues,  acquires  a  character  entirely  purulent, 
and  is  then  often  supposed  to  be  the  result  of  ulcerations.  It  is 
not  unfrequent  from  the  nasal  fossae;  it  takes  place  occasionally 
from  the  bronchial  surface  and  sometimes  from  the  bowels,  form- 
ing purulent  diarrhoeas,  that  are  rapidly  colliquative,  and  in 
which,  on  examination,  inflammation  of  intestinal  mucous  tissue 
is  discovered,  but  without  ulcerations. 

The  morbid  changes  induced  by  disease  in  the  gl^dular  se- 
cretions, are  much  more  imperfectly  known  than  those  already 

examined. 

The  saliva  when  the  salivary  glands  are  excited  by  the  mer- 
curial irritation,  is  augmented  in  quantity,  becomes  more  viscid 
and  ropy  from  the  presence  of  albumen,  and  occasionally  possesses 
a  sanguineous  tinge.  In  animals  affected  with  rabies,  it  acquires 
poisonous  properties,  producing  in  those  into  whose  system  it 
is  introduced,  the  same  disease.  Whether  the  same  change  in 
this  secretion,  is  a  result  of  the  disease  in  a  human  subject,  I  be- 
lieve has  not  been  made  the  subject  of  experiment.  Of  the 
modifications  that  may  be  induced  in  the  salivary  secretion  of 
the  pancreas,  not  the  slightest  information  exists. 

Our  knowledge  of  the  morbid  condition  of  the  biliary  secre- 
tion, though  this  fluid  is  so  much  talked  of  in  accounting  for  pa- 
thological phenomena,  is  exceedingly  imperfect.  Irritations 
developed  in  the  liver  often  increase  its  secretions,  as  is  mani- 
fested by  copious  bilious  dejections  and  vomitings.  On  the  other 
han4,  it  is  frequently  seen  to  be  diminished  in  intense  irritations 
and  inflammations,  atdn  cholera  morbus;  and  the  same  state  is 
the  consequence  of  chronic  irritation  of  the  biliary  apparatus. 
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The  constitutiDn  of  this  secretion,  the  most  complex  of  the 
animal  fluids,  is  affected  most  probably  by  inflammation  of  the^ 
liver,  but  what  the  particular  effects  Induced  are,  it  is  not  eassA 
to  determine.     Most  commonly  the  dark  and  black  stools  that 
occur  in  fevers  are  attributed  to  vitiated  bile.     No  proof,  how- 
ever,  has  been  adduced  to  render  the  supposition  certain,  and 
it  is  much  more  than  probable,  that  in  most  cases,  the  discharge  is 
a  vitiated  secretion  of  the  mucous  surface  of  the  intestines.   This 
is  seen  to  occur  in  yellow  fejer,  when  the  colouring  matter  of 
the  blood,  somewhat  modified,  is  effused  into  the  alimentary 
canal,  from  the  surface  of  the  stomach  and  intestines. 

In  the  autopsies  of  fatal  cases  of  fevers,  the  discoloured  contents 
of  the  alimentary  canal  are  frequently  found  to  occupy  the  lower 
portion  of  the  ileum  and  colon,  w&le  the  contents  of  the  jejunum 
are  nearly  natural;  and  alternate  portions  of  the  intestines-are  re- 
peatedly  seen  to  contain  dark  and  discoloured  matter  or  healthy 
mucus;  the  unnatural  secretion  corresponding  with  diseased  por- 
tions of  the  mucous  tissue  from  which  it  has  proceeded,  and  not 

from  the^liver.  ' 

The  green  hue  which  the  alvine  discharges  often  present,  es- 
pecially in  children,  does  not  arise  from  any  circumstance  con- 
nected with  the  secretion  of  bile,  but  results  from  a  free  acid 
acting  on  the  colouring  matter  of  the  bile  in  the  alimentary  canal. 
Under  parUcular  circumstances,  the  cholesterine,  one  of  the 
principles  of  the  bile,  separates  in  the  gal l-bladder,  and  forms  the 
biliary  calculi  found  in  that  viscus.     In  a  faUl  case  of  dysentery, 
I  found  the  gall-bladder  distended,  with  a  pellucid  mucus,  from 
which  the  colouring  matter  had  separated,  and  subsided  on  stand- 
ing, in  loose  flocculi.  , .  i        j 

The  bile  in  thft  gall-bladder  is  sometimes  very  thick,  and  appa- 
rently of  an  intense  black,  but  if  it  be  spread  on  a  white,  surface, 
it  will  be  found  of  a  deep  green.  It  is  this  that  is  commonly 
supposed  to  be  black  bile;  I  much  question  whether  black  bile  is 

met  with.  ,  ,     j.         j  „« 

The  urinary  secretion  is  extensively  modified  by  diseased  ac- 
tion  of  its  secretory  organs.  In  a  general  manner  it  may  be  laid 
down,  that  an  inflammatory  action  of  the  kidneys  and  an  acute 
sanguine  irritation  of  the  system,  are  accompanied  with  an  acidi- 
fvine  process;  that  the  natural  acids  and  saline  principles  of  the 
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urine  arc  augmented  in  quantity,  and  often  new  acids,  as  the  purpu- 
ric, or  rosacic  acid,  and  new  saline  principles  are  developed.  These 
<yrinciples  are  so  abundant,  especially  the  uric  or  lithic  acid,  which 
is  very  insoluble,  that  they  assume  the  concrete  form,  whence  is 
produced  gravel  and  calculus.  The  urine  in  this  state  is  scanty 
and  highly  coloured.  On  the  contrary,  a  feeble  action  of  the 
kidneys,  or  nervous  irritation,  is  accompanied  with  a  deficiency 
of  the  acid  principles  and  a  predominancy  of  the  alkaline,  and 
earthy  matters  of  the  urine;  or  ^umen  is  contained  in  it  in 
quantities,  at  times  so  considerable,  as  to  render  it  coagulable  by 
heat  and  acids.  The  urine  is  then  copious  and  of  a  light 
colour. 

In  the  most  intense  states  of  gastro-enteritic  inflammations,  the 
urine  ceases  to  be  secreted,  and  is  a  fatal  symptom. 

From  the  appearances  offered  by  the  precipitates,  and  the 
principles  that  are  to  be  detected  in  this  secretion,  in  disease, 
inferences  of  great  value  may  be  deduced,  in  establishing  the 
pathology  of  disease,  and  in  determining  a  prognosis. 

In  the  preceding  pages  we  have  examined  in  a  rapid  4N  often 
cursory  manner,  the  animal  mechanism.  It  has  been  shown  to 
consist  of  solids  and  fluids  acting  conjointly,  and  which  are  com- 
posed of  similar  elements,  the  remote  animal  elements,  gelatin, 
albumen  and  fibrin.  These  assume  two  forms,  globules  and  a 
coagulating  amorphous  matter,  which  are  disposed  in  a  fibrous 
or  laminary  structure. 

The  solids  themselves  consist  of,  1st  Remote  organic  elements, 
or  the  fibrous  and  a  laminary  structure;  and  2d.  Of  proximate  or- 
ganic elements  or  tissues.  Of  these  are  composed  the  organs  of  the 
economy,  which  have  particular  acts  or  offices  to  perform,  named 
functions ;  the  functions  differ  in  each  organ,  an4  result  from  ac- 
tions that  are  termed  functional  actions  :  they  are  not  all  immedi- 
ately essential  to  life,  and  may  be  changed  or  suspended  without 
necessarily  occasioning  death. 

Besides  the  functional  actions  particular  to  each  organ,  there 

exists  actions  or  movements  in  the  solids  common  to  them  all,  of 

^     the  same   nature  in  all,  varying  only   in  degree  or  intensity. 

V*"   These  actions  are  molecular  and  nutritive,  or  formative;  they  are 

inherent  in  organized  gj^ucture,  and  are  positive  and  vital  in  their 

character.     Their  alteration  from  a  normal  type  is  the  immediate 
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cause  of  pathological  phenomena;  causes  derangement  of  func- 
tion, constitutes  the  essential  nature  of  disease:  tbe.r  suspen- 
sion in  the  more  perfect  animal  organization,  ineviUbly  entails  * 
fatal  result.  These  actions  are  the  organic,  or  vital  acUons  ot  the 
organism;  and  proceed  from  forces  or  properties  tha^are  .nnate  to 
organized  structure.  '  These  properties  or  forces  are  v.Ul,  and 
require  to  be  examined,  analyzed,  and  their  general  iacU  deter- 
mined. 


CHAPTER  III. 

l^tal  Properties  or  Forces,  and  Organic  Jiciions, 

The  organism  or  animal  system^  composed  of  organic  soTids 
and  orgipic  fluids,  or  animal  tissues  and  organs,  is  susceptible  of 
modes  of  action  from  which  result  a  peculiar  class  of  phenomena, 
that  are  termed  vital.    Life,  w  Richerand  defines  it,  is  the  organ- 

ism  ia  action.  . 

'  The  ultimate  term  of  the  relations  of  animated  beings,  physi- 
cal or. intellectual,  with  the  exterior  world  by  which  they  are 
surrounded,  is  an  action.  The  actions  of  living  beings  are  not 
self-existing,  or  have  a  positive  independence:  they  are  effects. 
They  depend  on  two  circumstances  or  causes  for  their  produc- 
tion. First,  organized  matter,  organs  endowed  with  a  force  or 
aptitude  to  experience  the  impression  of  exterior  agents  or  influ- 
ences; ad.  The  actual  impression  of  these  exterior  agenU  or  in- 
fluences.    .    ? 

Without  organized  matter  and  organs,  there  can  be  no  mani- 
festation of  vitality;  there  can  exist  no  vital  phenomena.  Wilhout 
exterior  influences,  organized  matter  and  the  organs,  remain  qui- 
escent; they  possess  no  positive  activity;  they  cannot  enter  into 
action;  no  vital  phenomena  can  be  called  into  existence.  The 
absence  of  either  is  faUl  to  vital  activity;  vital  actions  cease 
when  either  is  withdrawn;  they  cannot  commence  or  continue 
witliout  the  concurrent  aid  of  both.  ^ 
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Sect/  I. — 0/  Organic  Force,  or  Irritability. 
% 

The  power  inherent  in  organized  matter,  which  disposes  it  to 
be  acted  on  bjr  stimuli,  may  be  termed  organic  force.  Its  nature 
is  unknown;  we  are  unacquainted  with  the  manner  of  its  develop- 
ment; it  can  be  appreciated  only  by  its  effects. 

This  force  is  first  acquired  by  a  germ  in  the  act  of  fecundation, 
which  is  the  object  or  end  of  the  process  of  generation.  When 
once  acquired  and  the  appropriate  stimuli  are  present,  it  can- 
not remain  quiescent;  its  activity  is  called  into  exertion;  vital 
actions  commence  and  vital  phenomen.a  are  manifested. 

Vital  actions  once  commenced,  in  the  higher  order  of  animals, 
cannot  be  again  suspended  for  any  length  of  time;  they  have  dif- 
ferent degrees  of  energy,  but,  if  once  terminated  or  redi;iced  to  a 
certain  point,  they  are  not  again  renewed;  their  cessation  is  per- 
manent, and  with  them  ceases  the  organic  forces.  This  consti- 
tutes death. 

In  the  inferior  animals  and  vegetables,  the  vital  acSons  are 
capable  of  suspension  without  their  destruction,  the  organic  force 
diminishes,  but  is  not  entirely  extinguished.  On  the  renewal  of 
stimuli,  the  vital  phenomena  again  reappear  and  the  <*ganic 
force  is  renewed.  These  facts  are  seen  in  hybernating  animals, 
and  in  vegetables  in  the  temperate  latitudes,  having  ahernate 
seasons  of  opposite  temperature.  The  abstraction  of  the  stimulus 
of  heat  diminishes  the  vital  actions,  the  functions  of  the  various 
organs  essential  to  life  are  gradually  suspended,  and  almost  every, 
trace  and  sign  of  animation  are  lost.  With  the  renewal  of  the 
$timulation  of  caloric,  whether  artificial  or  solar,  reanimation 
commences,  the  vital  actions  are  reawakened,  ifity  are  manifest- 
ed in  the  fullest  energy  ;  and  the  organic  force  \vhich  had  been 
nearly  extinguished,  acquires  its  former  intensity. 

Cold-blooded  animals,  as  frogs,  have  exhibited  remarkable  in- 
stances of  the  suspension  of  vital  actions  and  a  latent  state,  as  it 
were  of  the  organic  force,  that  has  endured  for  a  very  protracted 

period. 

In  the  higher  order  of  animals,  the  fecundated  germ  is  sur- 
rounded by  the  external  influences  requisite  to  call  into  activity 
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its  organic  force  and  procure  its  development.     Its  actions,  in 
consequence,  immediately  commence,  and' are  unceasingly  main- 
tained during  its  existence.  *  ** 
In  plants,  the  oviparous  and  the  lower  order  of  animals,  the 
disposition  'or  aptitude  to  action,  the  organic  force,  though  ac- 
quired, may  exist  in  iquiescent  or  latent  state,  until  the  appropriate 
excitants,  heat,  moisture,  air,  are  brought  to  exercise  their  sner- 
gies  upon  it,  when  the  active  phenomena  of  their  life  commence. 
Every  organized  or  living  being  is  developed  after  a  certaih 
type.     This  is  accomplished  by  the  acquirement  and  appropria- 
tion of  exterior  and  dead  matter ^o  its  own  substance,  and  is  the 
first  result  of  the  action  arising  from  the  impression  of  stimuli  on 
organized  matter,  or  possessing  organic  force. 

The    organic    action    is    essentially    nutritive    and    forma- 
tive.    In  this  process  inorganized  matter  becomes  organized; 
that  which  was  dead  is  quickened.     The  susceptibility  to  exte- 
rior influences  or  the  organic  force,  must  of  necessity  be  acquired 
ill  the  nutritive  or  organic  action.     The  organic  force  conse- 
quently must  be  derived  either  from  a  primitive  stock  imparted 
to  the  germ,  adequate  to, all  the  demands  that  may  be  made  on  it 
during  the  existence  of  the  individual,  or  is  acquired  by  matter 
in  t^fi  act  of  becoming  organized.     The  first  is  not  probable. 
The  germ  does  not  possess  the  organs  of  the  foetus  ;  or  the  foetus 
those  of  the  adult.     How  vast  is  the  disproportion  between  the 
incipient  germ,  and  lordly  man,  the  ponderous  elephant,  the  un- 
wieldy leviathan  of  the  deep,  and  the  gigantic  oak,  the  monarch 
of  the  forest,  which  proceed  from  it.     Can  it  be  supposed  that  the 
organic  force,  which  imparts  to  organs  their  capacity  for  action, 
exists  before  the  organs  are  formed;  or  that  in  the  punctum  sa- 
liens  is  included  the  power  that  is  destined  to  bestow  the  active 
energies,  and  maintain  the  phenomena  of  the  immense  mass  of 
matter,  that  composes  its  perfected  and  developed  type?    These 
are  suppositions  that  would  be  wholly  gratuitous,  without  fact  or 
analogy  in  their  support. 

However  organized  or  produced,  the  susceptibility  to  external 
agents,  or  the  organic  force,  is  an  ultimate  fact  of  organization  too 
conspicuous  to  be  questioned.  It  belongs  to  all  organized  matter 
whatever  its  form,  state  or  condition.     It  is  inseparable  from  or- 


ganisation, and  is  the  first  element,  an  essentiality  in  every  act  or 
phenomena  of  life,     ft  is  then  a  vital  property,  possessed  by 
•every  organized  being,  enjoyed  by  every  portion  of  the  living 
animal  and  vegetable  structure. 

Organic  matter  it  has  been  shown,  is  not  a  unit.    It  consists  of 
remote  jelements  differing  in  nature   and  Wisting  in  different 
forms  and  states;  and  it  has  likewise  been  demonstrated,  that  in 
every  organized  structure,  it  is  formed  of  proximate  elements  of 
different  composition,  each  manifesting  peculiar  phenomena  and 
possessing  particular  functions.     The  susceptibility  to  the  influ- 
ence of  exterior  agents,  inseparably  connected  with  organization, 
does  not  manifest  the  same  phenomena*  or  species  of  action,  in 
each  of  the  remote  organic  elements,  or  in  each  of  the  proximate 
elements  or  tissues  of  which  organized  bodies  are  composed. 
The  phenomena  resulting  from  this  property  of  organized  matter 
vary  in  each  of  its  forms.     The  property,  however,  is  the  same 
in  all;  in  gelatin  as  in  fibrin,  in  fibrin  as  in  albumen;  the  same 
in  mucous  tissue,  in  serous  tissue,  in  muscular  tissue,  in  vascular 
tissue,  in  nervous  tissue;  the  same  in  gland,  in  membrane,  in 
bone,  in  nerve,  in  ligament.     The  differences  that  are  observed 
in  the  phenomena  of  organized  matter,  proceed  from  the^iffer- 
ences  in  the  nature,  in  the  essential  properties  or  qualitia%^f  the 
organic  elements.     The  vital  property  or  susceptibility  to  action 
is  the  same  in  every  form,  though  the  phenomena  are  diversified. 
This  is  analogous  to  what  is  observed  to  prevail  throughout  nature, 
in  inorganic  matter  and  the  phenomena  it  displays. 

A  single  principle,  aflfinity,  modified  by  a  few  circumstances, 
operating  on  the  various  kinds  of  matter,  occasions  all  the  varied 
phenomena,  in  the  forms,  the  actions  and  the  characters  of  the  in- 
numerable objects  of  the  universe.  Gravity  in  like  manner, 
acting  under  different  modifying  causes,  and  influenced  by  the 
innate  qualities  of  different  substances,  is  the  only  source  of  all 
the  variety  of  motion,  or  the  sensible  movements  of  physical 
objects.  It  is  the  cause  maintaining  the  planets  in  their  rapid 
and  eternal  course,  whence  proceeds  the  swift  descent  of  ponder- 
ous bodies  loosened  from  their  seats,  and  the  slow  subsidence  of 
fleecy  down  in  the  air,  or  of  minutely  divided  feculence  in  fluids. 
All  the  actiye  forces  of  nature  offer  to  investigation  the  same 
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results.  A  single  principle  acting  under  different  circumstances, 
and  exerted  on  substances  of  different  natures,  is  sufficient  to  pro- 
duce innumerable  effects,  and  to  explain  phenomena  the  most 

varied. 

From  a  priori  reasoning  it  might  be  inferred,  that  organized 
matter  would  exhibif  the  same  general  result  of  a  pri^jciple  or 
law,  operating  to  the  production  of  numerous  phenomena.  Ex- 
amination into  the  phenomena  of  organized  matter  demonstrates 
the  V"th  of  the  proposition.  A  single  principle,  as  has  been 
"shown,  the  organic  force? by  the  reaction  proyoked  by  the  impres- 
sions of  exterior  agents,  is  th^  aq|ive  principle  of  all  vital  phe- 
nomena. The  remote  Aid  proximate  elements  of  animal  and 
vegetable  organs  or  structure,  are  of  different  stature,  and  hence 
the  manifestation  of  the  action  of  the  organic  force,  is  dif- 
ferent in  each  according-to  their  respective  natures,  %nd  their 
innate  properties.  In  this  manner,  organized  matter,  by  the  ope- 
rative power  of  a  single  principle,  modified  by  the  nature  of 
the  remote  and  the  proximate  animal  elements  and  the  functions 
•of  organs,  i^  capable  of  giving  origin  to  all  the  phenomena  of 
physiological  and  pathological  life. 

It  ii^'of  the  first  importance  in  determining  physiological  and 
pathotegical  questions,  to  possess  fixed  and  positive  ideas  in  re- 
spect to  thi«  vital  property.  It  has  been  designated  by  various 
appellations,  as  irritability,  excitability,  contractility,  motility, 

&c. 

It  happens,  however,  to  be  unfortunately  the  case,  that  these 
terms  are  understood  in  different  senses  by  those  who  endeavour 
to  fix  their  meaning;  and  still  more  unfortunate  that  very  few 
attach  an  absolute  idea  to  these  terms,  while  they  refer  to  them 
as  ultimate  and  explanatory  principles,  in  reasoriing  for  the  solu- 
tion of  difficulties,  the  explanation  of  facts,  and  the  establishment 

of  principles. 

To  avoid  the  confusion  that  arises  from  the  collision  of  writers 
in  their  views  as  to  this  principle,  and  the  ambiguous  meaning 
in  which  these  phrases  are  employed,  it  will  be  proper  to  pre- 
sent a  summary  of  the  principal  doctrines  that  >re  held  On  the 
vital  properties,  and  the  different  meanings  in  which  the  term  , 
irritability,  &c.  ar§  commonly  employed.  ♦ 


'  The  term  irritability  was  first  introduced  into  medicine  by 
Francis  Glisson.  Thi§  truly  eminent  philosopher,  the  precursor 
of  Leibnitz,  rejected  the  dogma  of  the  schools,  sustained  by  the 
authority  of  Descartes,  that  matter  is  inert*  Applying  his  gene- 
ral ideas  to  the  phenomena  of  life,  he  established  as  a  principle, 
that  all  the  organs  of  the  human  body  possess  an  inherent  and 
especiallorce,  presiding  over  their  movements,  and  essential  to 
the  performance  of  their  functions.  To  this  force  he  applied  the 
term  irritability,  because  it  enters  into  action  from  external  and 
internal  irritations.  This  property  he  divided  into  three  species?* 
natural,  as  affected  by  direct  irritation;  sensitive,  as  acted  on  by 
impressions  on  the  senses;  and  cerebri,  (k  phantasia,)  as  ori- 
ginating in  the  brain.  He  believed,  also,  it  was  modified  by  the 
constitution,  and  ^existed  in  different  grades.  When  moderate, 
health  wi^  the  effect;  when  too  acut^gr  in  excess,  or  when  slow 
or  deficient,  disease  was  the  result         < 

The  ideas  of  Glisson  were  too  much  in  advance  of  the  know- 
ledge of  the  age,  to  meet  with  a  favourable  reception,  and  to 
gain  proselytes.  Upwards  of  half  a  century  subseqtfent  to  their 
promulgation,  they  were  adopted  by  De  Gorter,  who  improved 
upon  them,  and  gave  them  a  greater  extension.  Irritabili|jr,  he 
considered  a  property  of  all  organized  matter,  vegetable  at  well 
as  animal,  and  all  the  actions  of  living  beings,  he  regarded  as  de- 
pending on  and  directed  by  it.  Thus,  he  admitiid  but  a  single 
vital  property  in  the  different  parts  of  living  bodies,  whose 
variable  characters  or  phenomena,  resulted  from  the  differences 
of  the  structure  of  the  organs. 

The  ideas  of  Glisson  and  De  Gorter,  which  were  in  the  spirit 
of  a  sound  philosophy,  gradually  Ihsinuated  themselves  into 
medicine.  The  cause  of  life  was  no  longer  explained  by  the 
mixture  of  the  constituent  elements  of  organized  bodies,  hypo- 
thetically  admitted;  or  by  the  principles  of  a  mechanical  con- 
struction. An  inherent  force  in  organized  matter,  was  recognised. 
But  departing  from  the  ideas  of  Glisson  and  De  Gorter  arid  the 
principles  of  severe  reasoning,  this  force  became  personified,  and 
an  existence  was  supposed  for  it  as  a  vital  principle,  independent 
of  matter  and  organization. 

This  relapse  into  the  obscure  doctrines  of  occult  and  final 
causes,  was  arrested  by  the  genius  of  Haller.     Gifted  with  a 
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clear  and  powerful  intellect,  master  of  the  knowledge  of  his 
time,  devoted  to  observation  and  enquiry,  and  persevering  and 
fruitful  in  experiment,  Haller  was  destined  to  be  the  restorer  of 
physiology,  and  to  lay  permanently  its  foundation  on  the  only 
substantial  basis  of  the  phenomena  of  the  animal  economy,  well 
observed  and  faithfully  reported.  Recognising  as  the  result  of 
his  enquiries  and  observations,  inherent  forces  in  organized  mat- 
ter, he  formed  a  system  of  what  has  been  called  the  vital  forces 
or  properties.  •    * 

Haller  adopted  very  nearly  the  ideas  of  Glisson.     He  distin- 
guished, however,  sensibility  from  irritability,  which  the  other 
had  confounded.     Regafding  sensible  contractions  as  the  test  of 
irritability,  Haller  confined  that  property  solejy  to  the  muscular 
fibre.  ' 

Haller,  by  making  contraction  on  the  application  of^  irritant 
the  test  of  irritability,  was  led  into  the  adoption  of  ^erroneous 
principles  and  conclusions.  His  irritability  is  the  manifestation  of 
that  property  in  fibrin  and  muscular  tissue.  The  ^Vant  of  con- 
traction whfen  an  irritant  is  applied  to  a  living  tissue,  proves  that 
fibrin  and  muscular  tissue  are  absent,  but  does  not  establish  the 
wanlfof  organic  force  or  irritability. 

Haller  in  distinguishing  sensibility  from  irritability,  made  the 
first  a  vital  power.  By  sensibility,  impressions  on  the  body  are 
communicated  to,  and  perceived  by,  the  intelligence,  and  thus  we 
posses  sensations.  But  for  the  production  of  this  phenomenon, 
a  set  of  organs,  a  particular  apparatus,  have  been  provided.  Sen- 
sibilitj'  is,  then,  a  function,  the  office  of  a  particular  apparatus  of 
nervous  organs,  and  not  a  vital  property.  Vital  actions  may 
exist  and  vital  phenomena  be  manifested,  without  sensibility.  It 
ceases  before  the  death  of  the  body  has  taken  place. 

Haller  made  a  third  vital  power,  common  to  all  the  animal 
fibres,  which  he  called  dead  power,  (vis  mortua.)  It  gives  tone 
or  force  to  the  soft  parts,  without  manifesting  contractions  on  the 
application  of  stimulants,  and  does  not  abandon  them  until  com- 
plete disorganization  has  ensued. 

This  lait  property  Haller  considers  as  distinct  from  irritability, 
merely  because  contractions,  in  certain  tissues,  are  not  excited 
by  chemical  and  mechanical  irritants.  But  as  sensible  contractions 
from  common  irritants  are  limited  to  muscular  fibre,  this  circum* 


stance  is  not  to  be  considered  as  an  evidence  against  the  posses- 
sion of  the  vital  property,  irritability,  in  tissues  that  have  no 
fibrin  or  muscular  fibres.  He  was,  therefore,  in  an  error  in  crea- 
ting this  third  viUl  property  as  distinct  from  irritobility.  It  is 
identical  with  the  irritabiliU^f  muscles,  though  modified  in  its 
maniie^ation  by  difierenceW  structure;  and  in  some  tissues  is  but 
slightly  Apparent  from  existing  in  a  feeble  degree. 

Haller  confounds  two  things  totally  idifferent  in  his  third  vital 
property  or  vis  mortua.  The  one  is  irritability  as  manifested  in 
cellular,  fibrous,  cartilaginous  tissue,  and  in  which  it  exists  in  a 
low  degree.  The  other  is  the  organic  or  vital  affinity,  the  imme- 
diate agent  of  nutrition,  which  preserves  the  composition  of  the 
animal  structure,  and  resists  the  influence  of  the  powers  of  com- 
mon chemistry  that  teyd  to  its  destruction.     It  is  the  vis  insitum 

of  Glissoni  • 

Placing  aensibility  among  the  functions  where  it  belongs,  and 
dispossessing  it  of  the  title  of  a  vital  property  to  which  it  has  no 
claim,  we  find  that  the  three  vital  properties  ofuHaller  are  re- 
duced to  a  single  one,  which  is  the  irritability  of  Glisson  and  De 
Gorten,  or,  as  it  may  more  properly  be  named,  organic  force. 

The  doctrines  of  Glisson  and  Haller,  were  warmly  opposed 
by  the  anunists  or  followers  of  Stahl,  the  most  distinguished 
of  whom  was  Why  tt 

By  thi3  school  every  vital  action  or  phenomenon  was  suppos- 
ed to  be  the  immediate  result  of  a  separate  independent  principle 

orsouL  v\  •  h 

The  difficulty  of  accounting  for  the  continued  susceptibility  of 
the  heart,  intestines  and  muscles  to  the  impression  nf  irritants, 
for  a  considerable  time  after  being  torn  from  the  body,  com- 
pelled Whytt  to  admit  an  extended  and  divisible  soul,  occupying 
all  the  portions  of  the  structure.  He  thus  made  the  soul  a  mate- 
rial substance  in  opposition  to  his  own  principles;  and  destroyed 
the  very  ground-work  of  his  objections  to  the  doctrine  of  the 
'  inherent  irritebility  of  the  organization,  on  which  vital  actions 
are  supposed  to  depend* 

The  doctrine  of  irritability  had  many  able  advocates,  besides 
the  Swiss  physiologist  Of  these,  the  most  distinguished  were 
De  Gorter  and  Winter,  his  ootemporaries,  and  Lups,  a  disciple 
of  Winter. 
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Haller,  by  making  sensible  contraction,  or  the  shortening  of  a 
part,  by  external  contact,  the  test  of  irritability,  had  reduced  it  to 
limits  so  narrow,  that  it  was  insufficient  to  explain  the  general 
phenomena  of  the  vital  movements.  With  this  limitation,  it  is 
no  more  than  the  property  of  a  nawular  fibre,  whose  contrac- 
tions it  serves  to  explain  ;  but  it  is  TOt  applicable  to  the  solution 
of  other  vital  movements. 

Pe  Gorter,  as  has  been  stated,  had  embraced  the  viewspf 
Glisson,  and  developed  with  more  accuracy  the  effect  of  irritants 
on  vital  motions,  and  the  laws  of  excitement.  He  avoided  the 
error  of  Haller,  by  extending  irritability  to  all  parts  of  the  body. 
The  same  doctrine  was  inculcated  by  Winter  at  Frankener, 
and  afterwards  at  Leydeo;  and  his  pupil  Lups,  elucidated  its  ex- 
istence in  the  inferior  animals,  as  polypi  a|ui  in  plants. 

The  principles  of  these  writers,  mayibe  considered  as  having 
laid  the  basis  of  the  doctrines  of  irritability  and  inflammation,  that 
have  been  adopted  by  a  large  class  of  physiologists  of  the  present 
day,  and  which  prevail  in  what  has  been  called  the  physiologi- 
cal doctrine  of  medicine. 

Another  doctrine  which  may  be  called  the  nervous  or  neuro- 
logical doctrine  of  irritability,  is  advocated  by  a  large  class  of 
physiologists.  Its  foundation  is  laid  in  the  theories  of  Stahl  and 
Hoffman,  of  which  it  is  a  modification. 

Stahl  had  supposed  an  anima  or  soul  to  reside  in  the  brain, 
whence  it  governed,  as  well  as  produced,  all  the  actions  of  life  ; 
and  Hoffman  approaching  to  this  idea,  conceived  the  cause  of 
vital  actions  to  consist  in  the  influence  of  a  sensitive  sonl,  t  spe- 
cies of  ether,  spread  throughout  nature,  but  separated  from  the 
blood  by  the  brain,  in  animals.  The  soul  or  Vital  principle,  on 
this  hypothesis,  was  a  secretion. 

Cullen  and  Gregory  of  Edinburgh,  and  Macbride  of  Dublin, 
modifying  these  opinions,  established  the  modern  neurological 
doctrine  of  irritability.  According  to  this  doctrine,  vital  phe- 
nomena are  dependant  on  the  brain  and  nervous  system.  No 
susceptibility  to  action  is  admitted  as  inherent  in  the  fibre,  or  any 
tissue,  independent  of  the  nervous  system;  and,  consequently, 
irritability  is  a  nervous  property,  communicated  by  the  nerves 
and  emanating  from  the  brain.  In  this  view  irritability  would 
be,  as  we  have  seen  from  the  definition  given,  a  function,  like 


sensibility.  But  the  brain  and  neffes  are  themselves  endowed 
with  irritability:  from  whence  then  can  they  derive  that  which 
is  peculiar  to  themselves,  unless  it  be  a  vital  property  and  not  an 
effect  of  a  function.  • 

This  view  of  irritability  appeared  a  few  years  past,  for  a  time, 
to  be  sustained  by  the  experiments  of  Le  Gallois.  •* 

When  repeated;  however,  by  Wilson  Philip,  a  source  of  «rror 
in  the  experiments  of  the  French  physiologist  was  detected,  that 
rendered  all  his  conclusions  fallacious;  \vhi\e  the  Glissonian  and 
Hallerian  doctrines  of  the  irfterent  nature  of  irritability  in  the 
fibre,  was  most  fully  confirmed.  Besides,  irritability  is  a  well 
known  property  of  vegetables  and  the  lower  animals,  in  which 
no  nervous  structure  has  been  demonstrated  to  exist,  and  of 
course  must  have  an  existence  independent  of  nervous  structure. 

Bichat/ttifluenced  by  his  doctrine  of '  animal  and  organic  life, 
divided  irritability  into  several  vital  forces.  The  irritability  of 
Haller,  or,  as  it  is  exhibited  in  the  muscular  tissue,  by  contrac- 
tion,'he  divided  into  animal  and  sensible  organic  contractility; 
and,  as  it  is  displayed  iifl^e  other  tissues  of  the  animal  organiza- 
tion, and  in  vegetabfes,  he  named  it  organic  sensibility,  and  in- 
sensible organic  contractility.  No  advantage  can  arise  from  this 
mode  of  dividing  irritability ;  and  it  leads  to  confusion  and  per- 
plexity, by  considering  a  single  property,  modified  by  organiza- 
tion, as  several  distinct  pii»perties. 

The  term  contractility,  employed  by  Bichat,  has  been  very 
generally  adopted  by  the  French  physiologists,  and  substituted 
for  that  of  irritability.  It  is  objectionable,  as  founded  on  a  single 
phenomenon  of  irritability;  and,  as  displayed  chiefly  in  a  parti- 
cular kind  of  structure.  We  are  not  authorized  to  infer,  from 
this  circumstance,  that  irritability  in  action,  in  other  tissues  and 
structures,  is  always  attended  with  contraction.  There  are  appear- 
ances that  would  justify  an  opposite  conclusion;  and  from  which 
Prus  has  been  led  to  propose  expansibility,  as  a  vital  property. 

Modifications  of  the  preceding  doctrines  have  been  made  by 
various  writers,  but  the  different  theories  of  irritability,  may  be 
all  referred  to  the  three  mentioned;  and  which  it  may  conduce 
to  clearness  and  the  better  understanding  of  this  subject  to  pre- 
sent in  a  condensed  summary. 
^,  1.  The  Glissonian ;  as  modified  by  Be  Gorter,  Winter,  &c. 
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According  to  this  doctrine,  irritability  is  a  property  iahcrent  in 
all  organized  matter,  whether  animal  or  vegetable;  and,  by 
which  organized  structure  possesses  the  faculty  of  entering  into 
action,  from  the  impression  of  external  and  internal  stimuli. 

2.  The  Hallerian;  which  makes  irritability  an  inherent  pro- 
perty, (vis  insita,)  of  the  muscular  fibre,  to  which  it  solely  be- 
long, and  of  which  contraction  is  a  test  In  tills  restricted  sense, 
it  is  not  received  by  any  physiologists  of  the  present  period: 
though  many,  adopting  the  erroneous  test  of  Haller,  are  led  to 
deny  the  existence  of  irritability,  ^ere  contractility  is  not  mani- 
fested. 

8.  The  neurological;  by  which  irritability  is  taught  to  be  a 
nervous  property,  derived  from  the  brain,  and  communicated  to 
the  different  parts  of  the  body,  by  the  nerves.  This  doctrine  is 
maintained  by  many  of  the  English,  French,  and  German  phy- 
siologists. 

The  first  doctrine  is  the  one  most  generally  received,  and  ap- 
pears to  be  the  most  in  consonance  with  the  general  facts  ot  irri- 
tability, observed  in  animal  and  veget^M  organization. 

Lamarck  contests  the  existence  of  irritability  in  vegetables. 
He  denies  irritability  to  this  class,  from  the  absence  of  sensible 
and  sudden  contractions  and  motions,  capable  of  repetition;  that 
is,  of  the  phenomena  of  irritability,  as  exhibited  in  animal  fibrin. 
He  was  evidently  led  into  this  err*"  by  adopting  the  test  of 
Haller,  contraction,  as  the  certain  index  of  the  presence  of  irri- 
tability, and  its  absence  as  the  sure  indication  Of  the  deficiency 
or  absence  of  that  principle.  But  plants  are  in  possession  of  a 
circulation,  conducted  by  a  system  of  delicate  capillary  vessels ; 
they  have  the  functions  of  nutrition  and  they  perform  numerous 
secretory  processes;  they  are  subject  to  diseases;  they  experience 
the  stimulant  action  of  heat,  and  sedative  operation  of  cold;  all 
which  imply,  unequivocally,  the  existence  of  irritability,  as  an 
inherent  property. 

The  term  excitability,  as  employed  by  Brown,  expresses  a 
meaning  somewhat  different  from  irritability.  It  hicludes,  ill 
the  acceptation  he  gives  to  it,  sensibility,  as  well  as  irritability. 

Sensibility  is  but  a  partial  faculty ;  it  has  a  peculiar  set  of  or- 
gans for  its  exercise;  it  is,  therefore,  a  function.  The  term  sen- 
sibility should  be  reserved  to  designate  this  function  of  the  ner- 


vous sys^^,  and  in  every  disquisition  on  this  subject,  it  should 
be  so  regarded,  and  not  confounded  with  irritability,  or  that  pro- 
perty inherent  in  every  organized  tissue  or  fibre,  by  which  it 
becomes  susceptible  to  the  action  of  stimuli.     • 

The  term  excitability  may  be  used  with  advantage,  as  a  syno- 
nyme  for  irritability.  This  property  being  the  base  of  every 
vital  action,  it  m^it  exist  in  different  states'^or  degrees,  in  the  dif- 
ferent conditions  of  health  or  disease,  or  of  its  normal  and  anor- 
mal  existence.  The  employment  of  the  same  terms  in  speaking 
of  the  different  slates  of  this  principle,  of  the  agents  that  influ-  • 
ence  it,  and  to  express  the  different  actions  the  two  maintain  or 
produce  has  many  inconveniences,  and  leads  to  misconception. 
Hence  excitability  might  very  properly  be  adopted  to  designate 
the  normi^^  healthy  degree  of  irritability;  its  physiological- 
condition;  Rcitants  and  excitation,  or  excitement,  would  then 
be  correspondent  expressions  of  a  similar  character,  confined  to 
express  the  natural  or  physiological  state.  Irritability,  irritants, 
and  irritation,  would  be  employed  only  in  a  pathological  sense, 
when  treating  of  the  anormal  or  diseased  phenomena,  to  which 
they  would  respectively  apply. 

The  preceding  exposition  exhibits  the  recognition  of  a  princi- 
ple, in  all  the  received  doctrines,  to  which  is  ascribed  the  pro- 
perty of  responding  to  the  impression  of  stimuli,  irritants,  or  ex- 
terior agents,  and  which  is  the  characteristic  of  organized  or  vital 
structure  and  animated  beings.  This  principle,  it  is  conceived, 
has  heen  shown  not  to  be  a  function  derived  from  the  nervous 
system,  as  is  supposed  by  some,  but  is  inherent  as  a  vital  pro- 
perty in  all  organized  matter,  animal  or  vegetable,  and  whether 
nervous  structure  is  present  or  not. 

.This  force,  which  we  have  called  organic,  and  which  is  the 
tane^M  the  irritability  of  Glisson,  is  the  basis  of  every  organic 
or  vital  action.  It  is  consequently  the  most  essential  principle 
in  studying  the  pathological  condition.  In  studying  this  condi- 
.tion  which  may  be  regarded  in  the  light  of  a  problem,  two  ele- 
ments present  themselves  to  be  settled  by  the  practitioner  of 
medicine.  The  first  is  the  organs  or  tissues  in  a  state  of  lesion, 
or  which  have  departed  from  their  natural  state ;  and  the  second, 
the  condition,  and  intensity  of  the  organic  actions,  that  arc  the 
measure  of  the  state  of  the  organic  force  or  irritability. 
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This  is  the  only  certain  basis  for  the  establishment  oi  a  sound 
diagnosis,  and  on  ^hich  th<  treatment  of  diseases  can  be  ration- 
ally instituted.' 

The  following  are  the  generality  of  facts  or  laws  of  the  or- 
ganic force  or  irritability,  deduced  from  an  attentive  examina- 
tion of  the  phenomena  t>f  which  it  is  productive. 

First  law. — IrritaBhity,  is  a  common  propeiity  of  all  organized 
matter,  and,  is  a  first  result  of  the  vital  chemistry  or  affinity,  by 
which  matter  is  brought  into,  and  maintained  in  an  organized 
state.     It  is  a  property  of  the  solids  alone. 

Second  law. — Irritability,  though  a  common  property  of  or- 
ganized matter,  yet  being  a  result  of  or]gaiiization,  is  modified 
by  every  difference  of  organization.  Thus  the  irritability  of  i 
"plant  differs,  in  some  respects,  from*  that  af  an  agima] ;  that  of 
the  inferior  animals,  differs  from  that  of  the  suj^ior;  it  even 
varies  in  the  several  genera  of  plants  and  animals;  and  is  not 
precisely  similar  in  the  different  tissues  and  organs  of  the  same 
animal.  Some  flourish,  under  circumstances  in  which  others 
perish.  Substances  that  are  destructive  to  some,  are  innocuous 
to  others,  or  serve  to  their  nutrition.  This  law  enters,  also,  into 
the  explanation  of  many  physiological  facts  of  the  temperaments 
and  idiosyncrasies  of  individuals. 

Irritability,  we  have  said,  is  modified  in  the  different  tissues 
and  organs;  an4  even  in  different  portions  of  the  same  tissue. 
Hence  proceeds  the  diversified  effects  of  different  substances  on 
the  economy.  Purgatives  do  not  affect  the  mucous  membrane 
of  the  stomach,  in  its  healthy  state,  as  they  pass  through  it,  but 
provoke  a  violent  irritation  of  the  mucous  membrane  of  the  in- 
testines. When  emtttics,  as  tartarited  antimony  or  emetin,  are 
injected  into  the  veins,  or  into  the  cellular  membrane  of  the 
thigh,  they  affect,  notwithstanding  the  mucous  membrane  of  the 
stomach,  precisely  the  same,  as  though  applied  directly  to  that 
organ;  and  after  death,  if  used  in  quantities  sufficient  to  destroy 
the  animal,  the  appearances  are  the  same  as  result  from  their . 
actual  presence.  Cantharide*  employed  as  vesicatories,  occasion 
irritation  at  the  neck  of  the'  bladder.  Strychnine  and  brucine, 
apt  only  on  the  spinal  marrow,  exciting  tetanic  convulsions,  with 
perfect  integrity  of  the  cerebrum  and  intellectual  faculties. 
Opium,  on  the  contrary,  affects  the  medulla  oblongata  and  cere- 
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brunr,  and  has  no  direct  action  on  the  spinal  marrow.  Hydro- 
cyanic acid  expends  its  deleterious  force  on  the  respiratory  por- 
tion of  the  medulla  oblongata  and  spinalis,  ocoasionmg  instant 
death.  Secale  cornutum  exqi|M  the  contractile  power  of  the 
uterus,  hxxi  of  no  other  part 

The  poisons  offer  additional  exemplifidations  of  this  principle. 
Mr.  Brodie  has^hown,  that  the  infusion  of  tobacco  thrown 
into  the  intestines,  destroys  life  by  annihilating  the  irritability, 
and  consequently  arresting  the  action  of  the  heart.  The  essential 
oil  of  almonds,  and  j«ice  of  aconite,  are  fatal  by  their  action  on 
the  •brain  and  spine,  ^^Mle  the  heart  contiifues  to  pulsate  in  nearly 
its  natural  manner  during  the  stupor,  convulsions  and  laborious 
respirations  they  induce;  ^nd  continues  its  actions,  even  some 
minutes  after  death.  .  Woorara,  a  species  of  ticunas,  kills  also  by 
its  destructi^  excitement  of  the  b1*aio;  while  the  poison  of  the 
upas  antiar--|ytiar  toxicaria  of  Leschenaut,  produces  its  fatal 
operation,  by  destroying,  like  tobacco  and  aconite,  the  action  of 
the  heart.  The  poisons  of  the  viper,  of  the  rattlesnake,  of  the 
cerastes  or  horned  snake,  are  likewise  innocuous  when  taken  into 
the  stomach,  inserted  into  the  body  of  a  nerve,  in  tendon  or  car- 
tilage, but  speedily  display  their  deleterious  influence  when  ap- 
plied to  a  denuded  vascular  surface,  or  inserted  into  a  vascular 
stfl^cture,  as  muscle,  skin,  &c.  These  different  effects  of  the  same 
substance  on  different  tissues,  can  be  understoodjn  no  other  man- 
ner, than  as  the  consequence  of  a  difference  in  the  irritability  of 
the  different  o!f  ans  and  tissues.  •  ,  ^^ 

Third  law. — Irritability  has  its  source  in  the  system.  It  is 
constantly  fluctuating,  being  greater  or  less  in  degree,  either  in 
the  whole  organism  or  in  certain  organs.  It  is  dependant  for  its 
production  on  the  activity  of  nutrition,  the  quantity  and  sta^e  of 
the  fluids,  and  the  facility  of  their  circulation. 

Brown  supposed  "  a  certain  quantity  or  certain  energy  of  ex- 
dtability  to  be  assigned  to  every  being  upon  the  commencement 
of  its  living  state."  This  conjecture  is  wholly  unsupported.  It 
is  impossible  that  the  embryo  should  possess  tlie  full  quantum  of 
excitability,  requisite  for  the  adult;  or  the  acorn  for  the  full 
gro\yn  oak.  Neither  is  it  possible  that  irritability  can  exist  for 
organs  th^t  are  not  formed. 

Fourth  law, — The  quantity  of  the  fluids  influences  the  produc- 


US 


*     OI^ANIC  PORCE,  IRKIT ABILITY. 


ORGANIC  FORCE,  IRRITABILITY. 


113 


m 


i 

i  i 


M 


' 


tion  of  irritability.  It  is  always  most  active  in  the  most  vascular 
structures,  and  it  never  increases  in  a  part  without  a  correspond- 
ing increase  of  fluids  in  that  part.  Whenever  the  irritability  is 
diminished,  the  fluids  are  unifigpnly  in  less  quantity,  wherever 
that  diminution  has  occurred;  Sm,  if  the  supply  of  the  fluids  be 
cut  off*,  as  in  the  operation  for  aneurism,  the  irritability,  as  well  as 
sensibility,  iy  reduced  to  the  lowest  ebb,  and  returns  only  as  the 
circulation  is  restored.  sai^'    '  " 

Fifth  law, — In  the  development  or  exercise  fflPlrritabilityr^lhe 
state  of  the  fluids  manifest  a  mark^  imfluence,  Black  bik>od 
passing  into  an  organ  ftoon  determines  IH^spension  of  its  irrita- 
bility and  corisequently  of  its  vitality.  It  acts  in  this  manner  on 
the  brain,  the  heart,  and  other  organs,  when  respiration  is  inter- 
icupted.  This  cessation  of  the  action  of  the  heart,  does  not  result, 
at  is  satisfactorily  shown  by'Bichat,  from  a  defect  ki  the*8timu- 
lation  of  black  blood  in  the  cavities  of  the  left  sid|of  the  heart, 
but  from  penetrating  into  its  substance,  by  the  coronary  arteries, 
and  the  consequently  diminished  susceptibility  ta receive  impres- 
sions, or  to  respond  to  the  stimulus  of  its  natural  energizer,  the 
blood. 

Sixth  law. — The  facility  of  the  circulation  of  the  fluids,  is  con- 
nected with  the  manifestation  of  irritability.  The  example  af- 
forded by  the  operation  for  aneurism,  has  been  already  adduced, 
as  exhibiting  this  connexion.  Increase  of  circulation,  afflux  of 
arterial  or  oxygenated  blood,  and  increase  of  irritability  are 
closely  concatenated,  tl^y  cannot  be  separated;  Ind  it  is  difficult 
to  assign  a  precedence  to  either,  in  the  sequence  they  observe. 

Whqil  a  part  is  irritated,  the  fluids  rush  to  it  from  all  the  sur- 
rounding points;  they  abound  in  it  more  largely  than  in  a  natu- 
ral* state  ;  its  vessels  act  with  more  vigour  ;  and  it  becomes  more 
susceptible  of  the  action  of  irritants — that  is,  its  irritlbility  is  in* 
creased.  If  the  irritation  be  intense,  the  fluids  are  detained  in 
the  irritated  part,  not  only  in  its  vessels,  but  in  the  interstitial 
or  areolar  spacesf  congestion  ensues,  which  terminates  in  a  com- 
plete remora  of  th!e  circulation-  The  irritability  follows  the  same 
course.  It  is  exalted  with  the  afflux  and  rapidity  of  the  circula- 
tion; declines  as  it  becomes  enfeebled  and  congestions  are  forined; 
and  it  is  extinguished  with  its  cessation. 

Seventh  law. — Irritability  does  not  exist  in  an  equal  degree, 
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in  all  the  tissues  and  organs;  and,  consequently,  they  differ  widely 
as  to  their  susceptibility  of  receiving  impressions. 

The  following  is,  probably,  the  series  of  organs  and  tissues,  in 
relation  to  their  irritability.  The  cerebral  and  nervous  tissue, 
(medulla  oblongata,  medulla  spinalis,  cerebrum,  and  cerebellum;) 
the  mucous  membranes,  internal  and  external;  pia  mater;  lym- 
phatic vessels  and  glands;  muscles;  serous  membranes;  cellular 
tissue;  parenchymatous  organs;  ligaments  of  the  joints;  perios- 
.  teum ;  cartilages  and  bone. 

Eighth  law. — The  irritability  being  increased  in  one,  two,  or 
three,  (it  very  rarely  is  in  four,)  organs  or  tissues,  it  is  corres- 
pondingly diminished  in  all  the  other  organs  and  tissues.  The 
phenomena  of  disease,  constantly  illustrates  this  law.  In  hydro- 
cephalus, the  bowels  atre  often  impassable  to  violent  irritating  and 
drastic  purges.  In  pneumonic  inflammation,  the  stomach  is 
scarcel}^  sensible  to  enormous  doses  of  tartarized  antimony,  ipe- 
cacuanha, &c.  The  skin  loses  its  irritability,  especially  on  the 
extremities,  in  gastritis,  gastro-enteritis,  colitis,  when  intense,  or 
they  have  degenerated  into  a  chronic  state,  and  have  terminated 
in  ulcerations  of  the  mucous  membrane.  When  internal  inflam- 
mations are  very  intense,  death  of  the  skin  and  extremities  en- 
sue many  hours  previous  to  the  death  of  the  lungs,  heart,  and  ab- 
dominal viscera,  as  is  seen  in  yellow  fever,  at  times,  in  bilious 
fever,  &c.  Here  the  irritability,  the  circulation,  all  the  remaining 
energies  of  life,  become  contracted  within  a  small  circle,  gradu- 
ally decline,  and  Anally  cease  in  all  the  periphery  of  the  body 
drawn  from  it  by  intense  and  concentrated  action  of  the  centeal 
organs. 

Ninth  law. — ^Within  certain  limits,  ifritabiTity  increases  with 
excitement,  or  in  proportion  to  the  action  of  stimuli.  It  always 
diminishes  by  the  abstraction  of  stimuli  in  the  part  whose  organi- 
zations are  directly  debilitated. 

It  was  a  capital  error  in  the  doctrine  of  Dr.  Rush,  who  laid  it 
down  as  an  axiom,  t.'iat  debility  produces  an  excess  of  excitability. 
Debility  of  the  organizations  rs  uniformly  Characterized  by  a  di- 
minution of  susceptibility  to  impressions,  of  action,  and  of  func- 
tion; all  the  phenomena  of  life  are  below  their  normal  condition. 
The  error  of  Dr.  Rush  was  occasioned  by  adopting  the  views  of 
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Brown,  who  reganded  excitability  as  "a  unit,  or  a  simple  and  in- 
divisible substance."* 

Nothing  is  more  common  than  to  confound  irritability  of  an 
organ,  that  is,  its  increased  susceptibility  to  exciting  or  stimulant 
impressions,  which  has  been  shown  to  be  a  consequence  of  its 
stale  of  sur-excitation  for  debility.  This  almost  daily  occurs  in 
numerous  diseases.  Irritation  of  the  stomach,  eye,  lungs,  &c.  in- 
terrupting their  functions,  is  mistaken  for  debUrty ;  whilethe  loss 
of  function,  attributed  to  debility,  is,  in  almost  every  case,  aeon- 
sequence  of  irritation,  or  excess,  and  not  deficiency  of  organic 

actions.  *  . 

The  preceding  I  take  to  be  the  general  facts  or  laws  of  irrita- 
bility, as  derived  from  an  attentive  observation  and  analysis  of 
the  phenomena,  healthy  and  diseased,  physiological  and  patholo- 
gical, that  are  manifested  throughout  living,  organized  struc- 
ture. ^ 

The  more  I  reflect  on  this  vital  property,  the  more  thoroughly 
I  am  persuaded  of  the  importance  of  having  its  manifestations, 
and  the  phenomena  depending  on  it,  investigated  and  general- 
ised. The  present  attempt,  hastily  executed,  is  not  offered  as 
absolutely  accurate,  but  merely  as  an  essay  to  the  determinition 
of  this  interesting  subject. 

Sect.  II.— Organic,  or  Vital  Jlffinity. 

In  speaking  of  the  vital  properties,  it  wa«  mentioned  that  irri- 
tabiliJiy,  or  the  aptitude,  or  susceptibility  of  organized  matter  to 
receive  the  impression  of  excitants,  was  the  principal,  and  by 
some,  is  regarded  as  the  only  vital  property.  With  the  results 
of  this  property  we  are  familiar;  they  are  obvious  to  our  perdep- 
tions;  its  manifestations  can  be  studied,  and  its  facts  reduced  to 
general  formulae  or  laws.  There  exists,  however,  another  that 
merits  equally  the  term  viUl,  and  like  irritability,  is  common  to 
all  organic  matter.  Its  phenomena  are,  however,  obscure;  it  has 
attracted  as  yet  but  little  attention,  and  its  facts  are  but  imper- 
fectly understood.    This  property  is,  notwithstanding,  connected 
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with  every  vital  action;  it  is  the  essential  and  immediate  agent  of 
nutrition  and  the  secretions;  it  maintains  organized  or  living  mat- 
ter in  its  state  of  composition;  enables  it  to  react  against,  or  resist 
the  influences  that  tend  to  its  destruction,  and  opposes  the  exer- 
cises of  the  laws  of  common  affiflity  or  general  chemistry,  which 
resume  their  sway  on  its  cessation.  This  property  has  the  strong- 
est analogy  to  chemical  affinity,  and  may  be  termed  organic  or 
vital  affinity.  It  may,  in  its  nature  or  essence,  be  the  same  as 
chemical  affinity,  but  is  modified  by  the  remote  or  mrst  cause  of 
life,  and  operates  under  different  laws. 

In  organic  matter,  nature  employs  the  same  materials  as  exist 
in  inorganic  matter,  though  invested  with  dissimilar  forms;  and 
the  same  general  forces  or  powers  that  prevail  in  the  last,  are  the 
immediate  agents  in  developing  the  actions,  and  regulating  the 
phenomena  of  the  first  under  a  different  and  modifying,  but  un- 
known principle.  As  this  principle  is  wholly  inscrutable,  and  is 
only  made  known  by  the  manifestations  it  induces  in  organized 
matter,  and  the  modifications  to  which  it  subjects  the  general 
forces  of  nature,  for  the  production  of  its  peculiar  phenomena;  it 
is  to  these  our  researches  and  scrutiny  into  vitality,  in  all  its  ac- 
tiops,  must  be  restricted,  without  plunging  into  abstruse  and  me- 
taphysical inquiries  concerning  its  abstract  or  essential  nature. 
By  pursuing  this  course,  we  avoid  equally  the  hazards  of  a  gross 
and  degrading  materialism,  and  the  inconclusiveness  and  errors 
arising  from  a  loose  ontology. 

Life,  we  have  seen  already,  is  organic  matter  in  action.  But 
every  vitaj  action,  from  the  first  vital  movement  of  the  incipient 
germ,  is  accompanied  with  a  change  of  the  organic  elements  or 
molecules;  a  change  that  appears  to  destroy  their  capacity  for  vi- 
tal phenomena.  Hence  is  necessitated  their  renewal  by  the  addi- 
tion of  exterior  matter,  and  its  assimilation  to  the  same  nature  as 
the  organic  matter  itself,  both  for  its  continuance  in  proper  form, 
and  for  its  progressive  development.  This  operation  is  the  result 
of  what  is  named  organic  or  vital  affinity,  which  is  thus,  a  vital  . 
property,  and  at  the  same  time,  the  effect  and  cause  of  vital  ac- 
tions. The  process  by  which  organized  matter  is  thus  renewed, 
requires  the  fluid  form  as  one  of  its  elements.  The  organic  ac- 
tions consist  in  the  united  movements  of  the  solids  and  fluids,  in 
proportions,  in  the  healthy  state,  always  definite  for  each  parti- 
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cular  species  of  structure  or  organic  composition.  The  same  is 
equally  true  of  the  secretions,  which  require  the  action  of  the  so- 
lids and  fluids  in  a  certain  limited  ratio.  Within  this  extent  the 
nutritive  and  secretory  actions  are  duly  performed;  the  play  of 
the  vital  or  organic  affinity  occurs  in  regular  order,  and  healthy 
or  natural  structure,  and  function  prevail. 

But  let  the  organic  or  secretory  actions  be  excited,  or  in  ex- 
cess, that  is,  let  irritation  be  developed,  and  the  fluids  are  in  excess; 
they  surpass  their  healthy  proportion  in  relation  to  the  solids; 
their  movements  become  embarrassed,  or  nearly  cease;  congestion 
results.  This  condition  of  the  organs  influences  the  action  of  or- 
ganic affinity;  the  result  of  which  assumes  various  characters,  de- 
termined by  the  state  of  the  organic  actions,  of  the  circulation  of 
the  fluids,  and  other  circumstances  not  completely  understood. 
Thus  the  organic  affinity  acts  sometimes  in  excess,  when  nutri- 
tion becomes  excessive,  and  produces  hypertrophia,  as  is  seen  in 
the  heart,  and  the  muscular  tunics  of  intestines,  in  muscles  unduly 
exercised,  &c.;  or  it  is  denaturalized,  whence  arise  anormal  tis- 
sues, as  the  conversion  of  mucous  membranes  into  cartilage,  of 
serous  tissue  into  bone,  &c.;  or  the  development  of  irregular  for- 
mations, as  melanosis,  tubercles,  &c.;  or  it  becomes  irregular, 
whence  are  caused  softening  of  tissues,  ulcerations,  &c.;  or  it  to- 
tally ceases,  when  death  ensues,  and  common  chemical  affinity 
assumes  its  swav. 

Analogous  efiects  are  produced  in  the  secretions;  they  are  aug- 
mented in  quantity  by  a  more  active  display  of  organic  affinity; 
they  are  changed  in  quality,  or  totally  denaturalized,  when  it  is 
perverted  in  its  action;  or  they  are  wholly  suspended  according 
to  the  exteht  of  the  accumulation  of  the  fluids  from  irritation,  and 
the  too  active  movements  of  the  solids. 

The  immediate  or  proximate  agent  by  which  the  effects  of  or- 
ganic affinjty  are  operated,  is  not  certainly  known.  Many  cir- 
cumstances render  it  very  probable  that  it  may  be  electro-galva- 
nic energy  or  influence.  This  force  is  the  active  agent  of  chemi- 
cal affinity,  and  its  opposite  state  of  positive  and  negative  in  the 
molecules  or  atoms  of  inorganic  matter,  produces  the  innumerable 
and  immensely  diversified  forms  it  assumes,  and  phenomena  it 
presents. 

In  the  production  of  the  organic  phenomena  from  the  princi- 


ples we  have  laid  down,  it  may  be  pres.umed,  that  this  principle 
is  also  the  immediate  or  proximate  agent  of  organic  affinity,  act- 
ing in  conformity  to  the  laws  of  vital  energy  or  organic  force,  and 
displaying  definite  efiects  as  it  is  brought  into  a  specific  mode  of 
action  in  every  definite  specific  structure. 

That  the  electro-galvanic  power  is  the  immediate  agent,  or 
proximate  cause  of  most,  if  not  all  the  nutritive  or  reproductive 
and  secretory  phenomena,  may  be  inferred  from  the  following 
considerations. 

1st.  It  is  the  universal  agent  in  all  the  atomic  or  molecular 
changes  in  inorganic  matter,  and  the  productive  cause  of  all  the 
phenomena  connected  with  its  various  forms. 
.  2d.  Organic  matter  is  the  same  in  its  nature  as  int)rganic,  dif- 
fering only  in  form  and  proportions;  and  in  the  organic,  reproduc- 
tive, and  secretory  functions,  all  the  actions  are  molecular  or 
atomic;  and  hence  it  is  reasonable  to  concliKie,  that  the  same  force 
is  the  immediate  agent  or  proximate  cause  of  the  molecular  or 
atomic  actions  of  matter  in  all  its  forms,  organized  and  inor- 
ganic. ^ 

3d.  The  compositions  and  decompositions  resulting  from  the 
electro-galvanic  force,  are  analogous  to  those  that  are  observed  to 
occur  in  the  organic  actions  and  secretions. 

4th.  That  all  the  atomic  changes  accomplished  by  the  electro- 
galvanic  force,  or  active  power,  are  accompanied  with  develop- 
ment of  heat;  and  the  organic  or  nutritive,  and  the  secretory  ac- 
tions are,  in  a  natural  and  healthy  state,  attended  with  the  elimi- 
nation of  low  degrees  of  caloric  producing  animal  heat  Sponta- 
neous combustion,  of  which  so  many  examples  are  on  record,  has 
every  appearance  of  being  an  intense,  electro-galvanic  action,  in 
«  system  highly  charged  with  inflammable  materials,  (hydrogen, 
carbon,  nitrogen,)  producing  a  rapid  combination  with  oxygen, 
and  which,  as  in  all  other  circumstances,  is  attended  with  disen- 
gagement of  light  and  heat,  and  decomposition  or  change  of 
form. 

5th.  In  the  organism  of  the  higher  animals  there  exist  electro- 
motive apparatus,  excellent  electric  conductors,  insulators,  and 
exciters.  Thus  muscular  contraction  is  excited  by  .completing 
an  electric  circle  composed  of  muscle  and  nerve.  The  nerves  are 
among  the  best  conductors  of  the  electric  power;  and  in  some 
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animals,  as  the  gymnotus  and  torpedo,  &c.  a  complete  electric  or- 
gan composed  of  nervous  matter,  and  insulating,  or  non-conduct- 
ing plates  is  provided,  and  which  excites  powerful  electric 
shocks. 

6th.  The  electro-galvanic  power  is  found  to  supply  the  absence 
of  nervous  influence  in  some  functions,  that  are  suspended  by  the 
division  of  the  nerves,  as  digestion  and  respiration,  when  the  par 
vagum  is  divided.  It  is  also  the  exciter  of  muscular  contractions 
when  directed  through  a  nerve,  in  a  manner  analogous  to  the 
nervous  influence  itself.  « 

Lastly.  By  direct  experiment  the  fluids  of  the  organism  are 
shown  to  be  electric  in  a  uniform  state  and  degree  in  health. 
That  of  the  blood  is  positive;  in  inflammatory  diseases  its  electri- 
city diminishes,  and  is  always  lower  when  the  inflammatory  buff 
forms  on  blood. 

It  is  not  to  be  presumed,  however,  as  some  writers  have  been 
disposed  to  advance,  that  the  human  system  is  an  electro-galvanic 
apparatus,  or  that  this  power  is  the  same  as  the  vital  or  organic 
force.  The  admission  of  the  agency  of  this  principle,  cannot  be 
extended  further,  than  as  a  mean  subordinate  to  the  vital  prin- 
ciple or  organic  force,  employed  in  perfecting  certain  actions  of 
which  it  is  an  operative  cause. 

Whatever  may  be  the  nature  of  the  agent,  by  which  the  phe- 
nomena of  organic  or  vital  aflBnity  be  accomplished,  the  fact  of 
its  existence  canno.t  be  questioned.  The  nutritive  humour  in  the 
blood  is  a  homogeneous  fluid.  As  it  circulates  through  the  va- 
rious organs,  each  receives  the  materials  of  which  it  is  com- 
posed. In  muscular  tissue,  muscle  is  formed  from  it;  in  nervous 
tissue  it  produces  nervous  substance;  in  glandular  tissue,  glan- 
dular structure,  &c.  The  same  is  true  of  the  secretions;  each  gland 
separates  from  the  blood  its  peculiar  fluid ;  the  kidneys,  the 
urine;  the  liver,  bile;  the  parotids,  saliva;  the  testicles,  semen. 

The  blood  contains  the  elements  of  all  the  solids  or  organs,  and 
either  the  elements  or  the  materials  of  the  secretions.  That  these 
different  and  varied  formations  should  proceed  from  the  same  ho- 
mogeneous fluid,  can  only  be  an  operation  of  affinity.  There  is  no 
other  known  force  or  power  in  nature  by  which  it  can  be  accom- 
plished. It  differs,  however,  from  common  affinity,  or  of  inorganic 
matter,  by  the  invariablenessof  its  action,  and  the  regularity  of  its 


effects;  but  this  is  only  apparent,  and  arises  from  acting  constantly 
under  the  same  circumstances,  and  is  a  result  of  the  first,  remote, 
but  unknown  principle  of  life.  Every  organ  is  an  apparatus,  in 
which  organic  affinity  in  a  healthy  state,  is  made  to  act  in  an  in- 
variable mode.  Inorganic  affinity,  similarly  circumstanced,  would 
exhibit  the  same  regular  and  constant  production,  as  is  observed 
in  an  apparatus  in  which  it  is  brought  to  exert  its  play  in  a  fixed 
and  certain  order. 

Organic  affinity  appears  to  be  influenced  by  external  causes  or 
agents,  and  to  this  circumstance  is  to  be  attributed  some  of  the 
phenomena  in  the  morbid  states  of  the  organized  system.  Thus 
an  atmosphere  vitiated  by  too  many  individuals  crowded  in  a  small 
space,  enfeebles  organic  affinity,  and  a  general  disposition  to  de- 
composition of  the  solids  and  fluids  ensues,  as  is  seen  by  the  pro- 
duction of  hospital  gangrene  in  crowded  wards,  in  which  ulcera- 
tions and  gangrene  result  from  very  feeble  excitation  of  the  or- 
ganic actions.  Many  of  the  poisons  exert  a  similar  influence  over 
the  play  of  the  organic  affinities,  especially  of  the  blood.  May 
not  the  peculiar  and  characteristic  symptoms  of  scurvy  depend 
on  an  enfeebled  condition  of  the  organic  affinity,  modifying  the 
result  of  inflammatory  or  irritative  actions  in  the  tissues? 

At  present  we  are  not  at  liberty  to  do  more,  with  the  limited 
number  of  facts  and  observations  we  possess,  and  the  little  light 
that  has,  as  yet,  been  thrown  on  the  subject,  than  to  invite  atten- 
tion to  its  further  consideration,  and  present  what  may  be  regard- 
ed as  probable  circumstances. 

Some  of  the  generalities  or  general  facts  of  vital  affinity  may 
be  pointed  out;  others  doubtless  exist  which  may  be  developed 
by  future  observation. 

The  following  may  be  regarded  as  clearly  established. 

1st.  It  is  operative  both  in  the  solids  and  fluids,  in  health  and 
in  disease,  and  is  the  immediate  agent  by  which  is  accomplished 
the  composition  of  the  solids,  and  formation  and  constitution  of 
the  fluids,  in  both  states. 

2d.  It  is  immediately  connected  in  its  exercise  with  the  orga- 
nic actions,  from  which  it  is  inseparable,  and  of  which  it  is  an 
element.  It  consequently  participates  in  all  the  deviations  of  the 
organic  actions  from  a  natural  condition.  Hence  the  morbid  states 
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of  the  organic  actions  are  always  accompanied  Ly  alterations  of 
structure*  and  vitiation  of  the  secretions. 

3d.  It  is  influenced  by  the  condition  of  the  fluids.  When  from 
any  cause,  as  the  want  of  proper  alimentation,  or  defect  in  the 
excrementitious  or  depuratory  processes,  or  from  interruption  to 
healthy  sanguification  in  the  respiratory  apparatus,  the  blood  has 
its  elements  in  an  unnatural  state,  organic  affinity  departs  from 
its  regular  order.  Hence  the  decomposition  of  the  solids,  ulcera- 
tions, and  tendency  to  the  putrescent  state,  both  in  solids  and 
fluids,  that  occur  under  these  circumstances. 

4th.  It  is  modified  by  external  agents,  both  in  the  solids  and 
fluids.  The  state  o^the  atmosphere  exercises  an  extensive  influ- 
ence on  this  property.  This  is  manifested  in  fevers  having  strong 
putrescent  tendencies,  generated  in  localities  where  the  air  is  vi- 
tiated by  excessive  crowding;  and  in  the  production  of  asphyxia^ 
by  certain  exhalations  and  gases.  Some  poisons  appear  to  act  in 
this  mode  on  the  blood,  when  introduced  into  it,  depriving  it  of 
its  vital  character  or  organization,  as  it  may  be  called ;  such  is  the 
poison  of  the  rattlesnake,  viper,  &c 

5th.  ^ome  medicines,  when  the  organism  is  highly  charged 
with  them,  appear  to  render  organic  affinity  irregular  in  its  ac- 
tion, or  to  enfeeble  its  powers.  Mercury,  for  instance,  produces, 
when  the  economy  is  kept  under  its  action,  a  strong  disposition 
to  ulceration,  especially  in  soft  and  highly  vital  structures,  as  the 
tegumentary  tissues;  ulcers,  when  already  existing,  lose  their 
disposition  and  capability  to  cicatrize;  they  slough  with  extreme 
rapidity,  the  surrounding  parts  being  incapable  of  resisting  the ' 
process  of  dissolution,  or  of  maintaining  their  organic  composi- 
tion. I  have  known  instances  in  which  corrosive  sublimate, 
abusively  administered,  produced  a  condition  of  the  solids,  which 
incapacitated  them  for  the  slightest  restorative  action.  The  least 
abrasion,  even  the  prick  of  a  needle  in  sewing,  or  scratch  of  a  pin, 
could  not  be  repaired,  but  was  succeeded  by  an  ulcer.  Iodine  oc- 
casions similar  efiects. 

^        Sect.  HI. — Organic  Actions. 

Organized  matter  exists  in  two  states,  the  one  moveable,  the 
other  fixed;  or  fluid  and  solid.  Vital  phenomena  cannot  be  mani- 
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fasted  by  either  separately,  but  the  concurrence  of  both  is  indis- 
pensable for  their  production. 

Organized  matter,  endowed  with  organic  force  or  irritability, 
reacts  on  the  impression  of  external  stimuli  or  excitants.  This 
reaction,  from  which  proceeds  vital  phenomena,  consists  in  a  mo- 
lecular action,  excited  and  maintained  between  the  two  states  qf 
organized  matter  on  the  solids  and  fluids.  This  combined  actioii 
of  the  solids  and  fluids  constitutes  Tii£  organic  actions.  They 
are  the  first  and  direct  product  of  the  conditions  of  vitality,  (or- 
gans, .organic  force,  and  external  impressions.)  They  conse- 
quently are  vital  actions,  depending  on  the  vital  forces  or  pro- 
perties, (organic  force,  and  vital  affinity,)  aad  the  energizers  of 
vital  actions,  (stimuli,)  and  exist  in  all  organized  structure,  ani- 
mal or  vegetable.  The  molecular  action,  in  which  the  organic 
actions  consist,  is  nutritive,  reproductive,  or  formative;  the  so- 
lids assuming  the  fluid  state,  and  the  fluids  becoming  solid.  They 
are  attended  with  a  decamposition  and  a  formation. 

The  organic  actions  are  common  to  every  tissue  and  solid  of 
the  animal  structure,  but  exist  in  very  difierent  degrees  of  acti- 
vity in  each,  adapted  to  its  especial  character  and  the  functions  it 
executes.  This  activity  always  bears  a  relation  to  the  proportion 
of  the  solids  and  fluids  of  a  particular  structure.  It  is  most  exalt- 
ed in  those  structures,  where  the  especial  nutritive  humour,  or 
arterial  blood,  within  a  certain  limit,  bears  the  greatest  propor- 
tion. In  all  those  tissues  in  which  the  solids  are  plus  and  the 
fluids  minus,  as  cartilage,  tendon,  ligament,  bone,  &c.  the  organic 
actions  are  feeble.  Whenever  they  do  increase,  as  in  the  inflam- 
mations of  these  solids,  the  proportion  of  fluids  augment;  the  two 
proceed  pari  passu,  and  these  organs  acquire  a  new  character  aod 
t  higher  elevation  in  the  scale  of  vitality. 

The  organs  and  tissues  whose  organic  actions  .possess  the 
greatest  energy,  and  which  are  of  the  highest  vital  order,  are  ex- 
ceedingly vascular;  the  fluids  abound  in  them,  and  exceed  in  a 
given  proportion  the  amount  of  the  solids.  These  are  mucous 
membranes,  glandular,  parenchymatous,  and  nervous  tissues. 
These  tissues  undergo  changes  in  thc^r  structure,  the  conse- 
quences of  chronic  inflammation,  by  which  theirvascularity  is  dimi- 
nished, and  the  proportion  of  their  solid  matter  advances  upon  that 
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of  the  fluids.  Their  organic  actions  diminish  in  the  same  degree, 
and  they  are  degraded  from  their  rank  in  the  order  of  vital  tissues. 

When  the  fluids  are  observed  to  be  in  the  reverse  state,  or  in 
excess  to  a  considerable  de^ee,  beyond  the  proportion  natural  to 
the  structure  which  has  taken  it  on,  the  Vital  properties  or  forces, 
(organic  force  and  vital  affinity,)  are  diminished;  the  organic  ac- 
tions are  enfeebled,  or  entirely  cease;  the  organ  loses  its  natural 
structure,. and  its  functions  are  perverted,  disturbed,  or  abolished. 
This  condition  prevails  in  congestions,  and  is  manifested  in  the 
congestions  of  the  brain,  lungs,  liver,  internal  mucous  tissues,  &c. 

The  generalities  or  laws  of  the  organic  actions,  may  be  included 
in  the  following  series  or  formula. 

1st.  The  organic  actions  result  from  the  reaction  established 
between  the  internal  conditions  of  life,  (organs,  organic  force, 
and  vital  affinity,)  and  the  external  conditions  of  life,  or  stimuli. 

2d.  Their  intensity  is  commensurate  with  the  sum  of  the  in- 
ternal conditions  or  vital  properties,  and  with  the  quantity  and 
quality  of  the  external  conditions  or  excitants. 
'  The  augmentation  of  the  vital  forces  or  properties,  by  the  in- 
creased aptitude  to  react  oa  the  impressions  of  stimuli,  that  is 
thus  acquired,  is  productive  of  increase  of  the  organic  actions:  a 
corresponding  relation  exists  between  the  organic  actions  and  sti- 
muli ;  they  augment  with  an  increased  quantity  of  the  same  ex- 
citant; they  declifte  with  its  diminution.  What  is  the  relation  be- 
tween the  quality  of  aa  excitant,  and  the  organic  actions,  and 
how  far  they  are  modified  or  acquire  a  peculiar  character  by  the 
quality,  is  a  point  that  remains  yet  to  be  decided. 
'  In  health,  a  certain  relation  prevails  between  the  organic  ac- 
tions, and  the  internal  and  external  conditions  of  their  produc- 
tion, which  is  especial  for  each  solid,  and  which  tolerates  a  cer- 
tain range. .  When  this  relation  is  lost  in  any  respect,  structural 
derangement  ensues,  functional  acts  become  irregular,  and  dis- 
ease is  developed. 

3d.  The  organic  actions  are  common  to  every  tissue  and  solid 
of  the  animal  economy,  but  differ  in  each  according  to  its  parti- 
cular organization :  congequently  the  same  agent  will  not  afiect 
them  all  equally,  or  occasion  in  all  similar  phenomena.  This  is  a 
leading  cause  of  the  diversity  in  morbid  phenomena,  or  symp- 
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loms  of  disease^  and  of  the  differences  in  the  therapeutic  actions, 
or  the  efiiects  of  medicines  and  other  remedial  agents. 

4th.  The  organic  actions,  the  vital  forces,  and  the  circulation 
of  the  nutritive  fluid  or  humour,  are  mutually  connected  and  de- 
pendant. They  cannot  be  separated,  but  are  concatenated  in  the 
most  intimate  union.  It  is  impossible  to  point  out  the  order  of 
their  connexion ;  the  one  immediately  proceeding  from  the  other, 
constituting  a  circle  of  causes  and  efifects;  '^abeuntes  in  circulum." 
They  are  consequently  the  measure  or  standard  of  each  other's 
force  and  activity. 

5th.  The  organic  actions  being  essentially  nutritive  or  formative, 
their  vitiation  or  departure  from  a  natural  state  is  attended  with 
a  consequent  change  of  structure,  and  alteration  of  function. 
When  these  modifications  proceed  from  an  agent  acting  by  a  dy- 
namic force,  and  not  chemically  on  the  organization,  the  organ, 
from  the  change  induced  in  its  organization,  and  its  organic  force 
or  irritability,  becomes  adapted  to  the  impression  of  that  agent, 
and  ceases  to  manifest  any  marked  effect,  or  peculiar  action  from 
it,  at  least  in  the  degree  it  originally  caused.  This  explains  the 
tolerance  acquired  by  the  organs  to  morbific  impressions  to  which 
they  are  exposed  for^  length  of  time;  and  the  diminution  or  ces- 
sation of  the  effects  of  medicinal  remedies  adminrstertd  for  a  con- 
siderable period. 

The  subjects  of  the  foregoing  remarks  havo^en;  1st,  an  ana- 
lysis and  examination  of  the  elements  that  compose  the  organism, 
the  tissues^  and  the  organs;  or  the  solids  and  the  fluids  in  their 
natural  and  pathological  states:  2d,  an  investigation  of  the  forces 
or  powers  by  which  they  are  enabled  to  enter  into  action;  and 
the  actions  of  which  the  elementairy  tissues  are  the  seat. 

The  organs,  in  addition  to  the  organic  actions,  execute  func- 
tional actions,  which  become  aff*ected  by  every  deviation  of  the 
organic  actions.  The  disorder  of  function  constitutes  the  symp- 
toms, or  announces  the  existence  of  disease.  It  is  the  sign  ad- 
dressed to  the  senses,  or  is  the  language  of  suffering  organs,  which 
the  practitioner  should  be  able  to  understand,  and  translate  with 
correctness,  so  that  he  may  locate  the  affection  in  its  proper  organ, 
and  appreciate  its  true  character.  A  general  consideration  of  the 
different  functional  acts,  presents  itself  next  in  o^er,  as  a  neces- 
sary subject  of  inquiry. 


-*» 


(     124     ) 


.  J. 

•     # 


CHAPTER  IV. 


'I 


Of  the  Functions.       * 

TtiE  organs  of  which  animals  are  composed  differ  m  each  ge- 
nus. As  their  actions  constitute  life,  there  most  exist  a  conse- 
quent difference,  or  modification  of  vitality,  depending  on  the 
organization  in  each  genus  of  animals  and  vegetables,  fhe  or- 
gans are  the  most  numerous  in  man,  his  organization  is  the  most 
complete,  and  his  life  the  most  perfect. 

The  organs  execute  particular  oflBces  necessary  to  the  life  of 
the  Individual,  and  the  propagation  of  the  species.  Their  offices 
are  named  functions.  Life  is  maintained  by  the  functions;  they 
are,  as  Richerand  expresses  it,  the  means  of  existence;  and  every 
disorder  of  function,  is  an  aggression  on  the  powers  of  life. 

The  functions  are  more  or  less  numerous  in  animals,  according 
as  their  organization  is  more  or  lesis  complete;  and  they  differ  frdlii 
each  other  by  general  and  special  characters.  The  general  cha- 
racters, and  which  are  essential  to  constitute  a  function,  are,  Ist. 
That  it  performs  a  particular  office  in  the  economy.  2d.  That  it 
has  an  organ,  or  an  apparatus  of  organs,  destined  to  its  accom- 
plishment. Without  these  united  circumstances,  no  act  in  the 
economy  can  be  considered  a  function.  The  special  character  is 
derived  from  the  nature  of  the  office  each  function  fulfils,  and 
the  organic  actions  of  which  it  is  composed,  or  which  is  its  basis. 

From  a  neglect  of  the  requisites  of  a  function,  physiologists 
have  widely  differed  as  to  the  functions  themselves  and  theif  num- 
ber. A  different  enumeration  has  been  made  by  almost  every 
writer.  Passing  by  the  various  views  that  have  been  presented 
in  this  respect,  the  following  will  be  found  to  comprehend  all  the 
offices  of  the  organs  that  can  properly  be  designated  as  functions. 

1.  Digestion.     2.  Absorption.      3.  Respiration.     4.  Circula- 
liort.     5.  Assimilations,  or  nutritions  proper.     6.  Calorifitiation. 
7.  Secretions.      8.  Innervation.      9.  Sensibility,  or  sensations 
10.  Intellectual  and  pathetic  faculties.     11.  Locomotion,  or  vo- 
luntary movements.     12.  Expressions.     13.  Generation. 
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No  less  difference  has  prevailed  as  to  the  classification  of  the  func- 
tions than  their  enumeration.  A  perfect  arrangement  of  them  is 
not  to  be  expected.  They  are .  intimately  coryiected;  they  have 
a  common  end  to  fulfil;  they  often  depend  on  each  other.  It  is 
then  difficult  to  separate  them  completely,  and  discover  a  starting 

point.  ^ 

The  classification  »f  M.  Richerand,  with  some  slight  modifica- 
tions, is  that  which  offers  probably  the  fewest  objections,  and  is 
most  generally  adopted.  It  is  essentially  the  same  as  that  of  Bi- 
chat,  but  with  more  correctness  in  its  details. 

The  functions  constitute  two  classes.  1st.  Those  necessary  to 
the  life  of  the  individual.  2d.  Those  necessary  to  the  preserva- 
tion of  the  species.  The  first  class  contains.two  orders.  The  first 
order  embraces  those  functions  devoted  to  nutrition,  that  are  des- 
tined to  the  assimilation  of  the  aliment  by  which  the  individual 
is  nourished,  that  are  appropriated  to  the  proper  substance  of  the 
individual;  the  second  order  consists  of  those  functions  by  which 
the  individual  maintains  relations  with  the  objects  by  which  it  is 
surrounded. 

.  The  functions  of  the  first  order,  or  those  of  nutrition,  are,  1. 
Digestion,  which  prepares  the  nutritive  portion  of  aliment  2. 
Absorptions,  by  which  the  product  or  humour  of  digestion  is  car- 
ried into  the  mass  of  the  humours.  3.  Respiration,  which  combines 
Okygen  with  it.  4.  Circulation,  that  distributes  it  to  all  the  or- 
gans. S.  Assimilation,  that  converts  it  into  the  proper  substance 
of  the  individual  to  repair  its  losses.  6.  Secretions,  eliminating 
a  part  of  the  sanguine  mass.  7*  Calorification,  maintaining  the 
animal  heat  at  a  certain  degree.  8.  Inaervation,  or  the  nervous 
energy  that  sustains  the  movements  necessary  to  the  preceding 
functions;  the  immediate  organ  of  which,  there  \%  every  proba- 
bility, is  the  ganglionic  system  of  nerves. 

The  second  order  of  functions,  or  those  of  relation,  Have,  for 
their  instruments  or  organs,  the  cerebro-spinal  nervous  apparatus, 
and  are;  1.  sensibility  or  sensations,  by  which  the  impressions 
received  by  the  different  organs  of  the  body  are  perceived;  2.  in- 
tellectual and  pathetic,  or  moral  faculties.  The  first  receives^  re- 
tains the  sensations,  compares  them,  judges  of  them,  combines 
them:  the  second  determines  to  seek  or  to  avoid  the  causes  of  the 
sensations,  creates  desire  and  aversion.  3.  Locomotion  or  volun- 
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lary  movements,  by  which  a  part,  or  the  mass  of  the  body,  may 
be  moved  at  will  to  satisfy  desire  or  aversion,  or  for  the  acts  ne- 
cessary to  conservation.  4.  Expressions,  by  which  ideas,  senti- 
ments, and  feelings  are  communicated.  '•- 

The  second  class  of  the  functions  belonging  to  the  species,  and 
intended  for  its  conservation,  consists  of  genei^tion,  and  is  com- 
9ion  to  both  sexes,  or  is  deputed  to  the  female. 

The  functions  have  already  been  defined  and  enumerated.  They 
are  the  actions  of  the  different  organs  of  the  human  body,  and 
from  which  result  the  accomplishment  of  their  different  faculties, 
the  conservation  of  the  individual,  and  the  continuance  of  the 
race.  Like  all  the  other  actions  of  natural  bodies,  they  offer  some 
phenomena  appreciable  by  the  senses,  while  others  pass  in  the 
molecular  structure,  and  are  not  to  be  perceived. 

The  first  can  be  described  in  the  manner  in  which  they  occur; 
the  last  are  to  be  known  only  by  their  results.  The  actions  of 
the  organs,  or  the  functions,  cannot  be  knowiv  otherwise  than  by 
the  material  conditions  of  their  production  and  connexions.  It  is 
impossible  to  penetrate  their  essence.  The  general  or  special 
forces,  under  which  they  are  immediately  produced,  can,  in  most 
instances,  be  determined  only  in  a  general  manner  a^^vital  forces 
or  properties,  without  pretending  to  ascertain  their  essential 
nature. 

In  examining  the  functions,  some  physiologbts  commence  with 
those  of  nutrition,  and  others,  with  those  of  relation.  This  last  I 
shall  adopt.  The  functions  of  relation  affect  the  acts  by  which 
tiutrition  and  reproduction  commence,  and  which  are  essential  to 
the  execution  of  all  the  other  functions.  Besides,  some  of  the 
functions  of  relation  are  blended  with  those  of  nutrition  and  re- 
production so  intimately,  that  they  must  be  known  to  compre- 
hend the  others.  In  addition  to  these  reasons  for  commencing 
with  the  function  of  relation,  it  may  be  further  added,  that  hav- 
ing the  nervous  system  for  their  apparatus,  and« which,  in  some 
of  its  portions,  is  connected  with  the  performance  of  every  other 
function,  these  cannot  be  well  understood  without  an  acquaint- 
ance with  its  influence,  its  functions,  and  modes  of  action. 
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Sect.  I. — Functidns  of  Relation. 

The  functions  of  relatioaare  four  in  number:  sensibility,  or  the 
sensations;  the  intellectual  and  moral  actilMis;  voluntary  move- 
ments; and  lastly^ the  expressions. 

The  possession  of  these  functions  elevates,  man  to  the  head  of 
creation.  In  their  exercise  he  acquires  consciousness,  or  a  know- 
ledge of  his  existence,  and  they  form  the  links  that  connect  him 
with  the  exterior  world.  To  them  is  he  indebted  for  the  exalted 
privilege  of  acquiring  a  knowledge  of  the  existence  of  his  Creator, 
and  of  offering  to  the  Supreme  the  homage  of  his  worship  and 
adoration.  They  render  him  in  their  healthful  exercise,  a  moral 
and  responsible  agent,  and  through  them  he  possesses  the  animat- 
ing and  ennobling  prospect  of  a  future.state  of  existence. 

In  man  and  the  superior  animals,  the  nervous  system,  in  its  to- 
tality, constitutes  the  organs,  apparatus,  or  instruments,  or  the 
material  condition,  of  the  functions  of  relation. 

This  system,  we  have  already  said,  does  not  consist  of  a. single 
organ;  is  not  simple  and  homogeneous  in  its  structure,  but  is  a 
collection,  a  reunion  of  numerous  organs,  and  of  complex  and  di- 
versified organization.  * 

In  a  first  division,  it  is  to  be  distinguished  into  four  parts,  each ' 
of  which  admits  of  other  divisions.     The  primary  divisions  are, 
1st.  The  encephalon  or  brain;  2d.  The  medulla  spinalis;*  3d.  The 
cerebro-spinal  nerves,  and  nervous  tissue,  or  expansions  in  the 
organs;  and  4th.  The  great  sympathetic  or  ganglionic  system. 

The  encephalon  or  brain  consists  of  three  distinct  portions;  the 
cerebrum,  constituting  its  anterior  and  sJperior  part;  the  cere- 
bellum placed  behind  and  below;  and  the  medulla  oblongata,  or 
meso-cephalon,  situated  at  the  base,  and  js  continuous  with  the 
medulla  spinalis. 

These  different  portions  are  again  composed  of  groups  of  or- 
gans, forming  apparatus  charged  with  the  performance  of  especial 
offices  or  functions.  The  cerebrum  comprehends  the  organs  of 
the  intellectual  and  moral  faculties.  The  offices  of  the  cerebellum 
are  yet  undecided,  but  Flourens,  Bouillaud,  and  Magendie,  have 
rendered  it  exceedingly  probable,  that  in  at  least  a  part  of  its  of- 
fices, it  is  connected  with  the  voluntary  movements,  co-ordinating 
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them  when  commanded  by  volition^  so  as  to  combine  the  actions 
of  all  the  different  muscles  requisite  to  execute  or  complete  any 
given  motion,  or  series  of  motions,  as  in  standing,  walking,  run- 
ning, leaping,  dancing,  or  any  other  movements,  requiring  the 
contraction  of  more  than  one  muscle  for  its  performance.  Lastly, 
in  the  medulla  oblongata  is  embraced  the  orgsms  of  senaibility  or 
the  sensations;  the  organs  e:i^citing  muscular  contractions  or  vo- 
luntary movements,  connected  with  which  is  the  expressions  of 
the  moral  ^motions  or  passions;  and  the  prgans  that  activate  and 
maintain  the  movements  demanded  for  the  performance  of  respi-^ 
ration.  " 

Two  different  substances  are  observed  to  enter  into  the  com- 
position of  the  encephalon.  They  are  the  white,  fibrous,  or  me- 
dullary substance^  and  ^the  ash-coloured,  gray,  or  cortical  sub- 
stance. The  first  is  much  less  vascular  than  the  last,  the  vessels 
appearing  chiefly  to  traverse  it,  without  ramifying;  while  the  gray 
substance  is  highly  vascular,  and  appears,  when  injected,  almost 
as  a  congeries  of  minute  vessels.*^ 

Thia  difference  of  structure  is  ^ima  facie  evidence  of  a  differ- 
ence of  office  or  function.  From  the  principle,  which,  it  is  con- 
ceived, is  noff  clearly  established,  and  which  J^as  been  adopted 
throughout  th'is  work,  that  organization  is  a  necessary  condition 
to  the  manifestation  of  vital  phenomena,  it  is  a  direct  conclusion, 
that  difference  of  structure  implies  a  difference  of  phenomena;  and 
that  difierence  of  phenomena  is  an  indication  of  a  difference  of 
structure. 

The  relations  the  ash  and  medullary  substances  uniformly  bear 
to  each  other,  and  the  disposition  they  invariably  observe,  are 
corroborative  evidence  of  the  differences  in  their  nature  and  of- 
fices. 

The  white  or  fibrous  substance  is  employed  to  form  the  nervous 
cords,  the  exterior  of  the  spinal  marrow  and  medulla  oblongata,  the 
crura-cerebri  and  cerebelli,  and  the  principal  part  of  the  interior 
mass  of  the  cerebrum  and  cerebellum. 

The  gray  substance  is  never  seen  to  enter  into  the  composition 
of  nervous  cords.  It  is  found  in  masses  in  the  interior  of  the  spinal 
column;  it  forms  masses  also  in  the  medulla  oblongata,  and  in  the 
crura;  it  is  spread  as  a  layer  over  the  tubercula  optica,  or  quadri- 
gemina^  and  thethalamioptici;  it  is  disposed  in  alternate  layers  in 


the  corpora  striata,  and  covers  the  exterior  convolutions  of  the  ce- 
rebrum, and  the  laminae  of  the  cerebellum. 

The  fibres  of  the  medullary  or  white  substance  always  ema- 
nate from,  or  terminate  in  gray  substance;  and  wherever  there  is 
a  new  addition  or  increase  of  the  white,  fibrous  substance,  gray 
substance  is  always  found,  as  though  provided  for  that  purpose. 

From  these  circumstances.  Gall  considered  the  gray  substance 
as  the  matrix,  whence  was  produced  the  white,  fibrous  substance. 
This  is,  however,  a  vicious  mode  of  regarding  the  structure. 
Parts  do  not  pullulate  or  grow  out  of  each  other  in  this  manner. 
The  relation  pointed  out  between  these  two  substances,  does  not 
consist  in  a  mere  provision  of  gray  substance,  that  medullary  sub- 
stance may  grow  from  it,  but  that  different  functions  are  to  be 
performed,  and  consequently  that  a  different  structure  is  to  be  pro- 
vided. The  connexion  between  them  is  an  evidence  that  both 
must  concur  to  produce  certain  phenomena;  and  that  they  are  dif- 
ferent organs  of  the  same  apparatus. 

Experiment  affords  demonstrative  evidence  of  the  difference  of 
function.  When  the  fibrous  or  medullary  substance  in  the  me- 
dulla oblongata,  in  the  spinal  column,  or  in  the  nervous  cords,  is 
irritated,  either  pain,  or  convulsive  motions  of  muscles  are 
produced,  according  to  the  part  on  which  the  experiment  is 
made.  If  the  gray  or  cortical  substance  be  treated  in  the  same 
manner,  neither  of  these  effects  result;  there  is  neither  pain  nor 
sensation.  The  functions  of  the  two  cannot,  therefore,  be  the 
same. 

Experiments  and  observations  clearly  establish,  that  the  office 
of  the  nerves  is  to  conduct  or  transmit  impressions  or  stimula- 
tions, from  the  surfaces  of  relation  to  the  central,  nervous  organs 
in  the  brain,  and  to  convey,  from  the  cerebral  organs  into  the  or- 
gans of  the  economy,  the  nervous  stimulations,  as  of  volition,  of 
the  passions,  &c.  to  which  they  give  origin. 

The  office  of  the  white  or  fibrous  substance  in  the  nerves  and 
spinal  marrow,  it  is  thus  demonstrated,  is  to  transmit  or  conduct 
stimulations;  and  the  same  office  is  to  be  attributed  to  this  substance 
in  the  other  portions  of  the  nervous  structure.  It  is  the  gray  sub- 
stance, then,  of  which  the  nervous  organs,  executing,  manifesting, 
or  originating  the  nervous  functions,  and  displaying  nervous  phe- 
nomena, must  be  composed.  ^ 
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The  largest  quantity  of  gray  substance  is  found  in  the  cere- 
brum, covering  the  convolutions,  and  disseminated  in  some  por- 
1  ions  of  its  interior,  and  it  is  there  we  are  to  look  for  the  most  nu- 
merous, and  the  most  important  of  the  nervous  organs,  or  the 
material  condition  for  the  production  of  nervous  phenomena. 

The  medulla  oblongata,  situated  at  the  base  of  the  brain,  is  of 
a  quadrilateral  form.  In  consists  of  several  fasciculi,  or  bundles 
of  nervous  fibres,  with  some  masses  of  gray  substance.  Four 
fasciculi  are  easily  recognised,  but  others  may  possibly  exist. 

Two  are  anterior,  and  advancing  upwards  they  increase,  and 
receive  additions  of  several  masses  of  gray  substance,  forming 
successive  enlargements,  that  are  named  corpora  pyramidalia  and 
olivaria,  tubercula  quadrigemina  or  optica;  and  to  these  may  be 
united  the  thalami  and  corpora  striata.  The  fasciculi  of  these 
fibres  constitute  the  crura  cerebri,  which  diverge  and  expand,  so 
as  to  form  the  interior  white,  fibrous,  or  medullary  substance  of 
the  brain. 

This  portion  of  the  medulla  oblongata  is  connected  with  the 
nerves  of  the  senses,  or,  in  common  language,  the  nerves  of  the 
senses  proceed  or  emanate  from  it;  and  evidence  is  thus  given, 
that  it  includes  the  organs  of  the  sensations,  or  of  sensibility. 

The  two  posterior  fasciculi,  with  the  addition  of  gray  sub- 
stance, produce  the  enlargements  named  corpora  restiforme,  and 
then  constitute  the  peduncles,  or  crura,  of  the  cerebellum,  which, 
by  diverging  and  expanding,  form  its  fibrous  or  medullary  sub- 
stance. 

From  the  medulla  oblongata  also  emanate  the  nerves  that  sus- 
tain the  movements  of  the  muscles  occupied  in  respiration,  and 
which  direct  and  combine  their  movements  for  the  performance 
of  that  function.  It  gives  origin  also  to  the  nerves  that  impress 
on  the  muscles  of  the  countenance,  the  particular  movements  ex- 
cited by  the  moral  affections;  and  which  express  the  passions  in 
the  physiognomy.  From  this  point  proceed,  in  addition,  the 
nervous  columns  that  furnish  nerves  to  the  muscles  of  the  volun- 
tary movements. 

The  medulla  oblongata  is  thus  seen  to  be  a  central  point,  where 
a  reunion  is  formed  of  the  medullary  or  transmitting  fibres  of  the 
cerebrum  and  cerebellum;  of  the  organs  of  sensibility,  and  of  vo- 
luntary movements;  of  the  respiratory  acts  and  the  expressions. 
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Continuous  with  the  medulla  oblongata  is  the  medulla  spinalis. 
The  point  where  it  commences  is  not  agreed  upon  by  physiolo- 
gists and  anatomists.  The  point  where  the  decussation  of  the 
fibres  end,  may,  with  strong  grounds,  be  regarded  as  the  termina- 
tion of  the  medulla  oblongata. 

The  m(  dulla  spinalis  is  divided  on  its  anterior  and  posterior 
surfaces,  by  a  furrow  in  the  median  line,  into  two  similar  halves. 
On  the  sides  it  is  again  divided  by  a  furrow,  from  which  pass  off 
the  roots  of  the  vertebral  nerves,  into  anterior  and  posterior  co- 
lumns. In  its  course  the  spinal  marrow  gives  off  thirty  pairs  of 
nerves;  the  roots  of  which,  emanating  from  the  anterior  and  pos- 
terior columns,  are  separated  from  each  other  by  the  denticulated 
ligament  Those  nerves  coming  from  the  anterior  column  have 
each  a  ganglion.  .* 

These  nerves  pass  through  the  inter-vertebral  foramina,  and 
are  distributed  to  the  skin,  the  organ  of  touch  or  tactile  sensation, 
and  to  the  muscles  of  voluntary  movements.  These  nerves,  and 
the  fasciculi  of  nervous  fibres,  or  columns  of  the  spinal  marrow, 
from  which  they  emanate,  do  not  execute  the  same  functions. 

The  nerves  that  communicate  with  the  posterior  columns,  as 
well  as  the  columns  themselves,  transmit  impressions  on  the  pe- 
riphery of  the  body  to  the  medulla  oblongata,  and  thus  determine 
the  sensations  of  touch,  of  temperature,  &c. 

The  nerves  that  communicate  with  the  anterior  columns,  to- 
gether with  those  columns,  on  the  contrary,  transmit  to  the  mus- 
cles the  internal  or  sensorial  stimulations,  and  occasion  their  con- 
traction. When  in  health,  these  stimulations  proceed  from  vo- 
lition, and  the  voluntary  movements  are  accomplished;  but  when 
they  are  the  effect  of  morbid  irritations,  they  cause  convulsions^ 
spasms,  &c. 

According  to  their  origin,  the  nerves  are  named  encephalic,  or 
spinal.  Of  the  first,  there  are  nine  or  ten,  according  as  the  se- 
venth pair  is  considered  a  single  nerve,  or  two,  which  it  really  is. 
They  all  commence  with  a  number  of  fibres,  or  threads,  and  ori- 
ginate, are  implanted  in,  or  communicate  with  gray  substance. 

The  nerves  consist  of  distinct  filaments,  united  by  cellular  tis- 
sue, and  contained  in  a  general  envelope,  called  neurilema.  In 
their  course  they  ramify  into  numerous  branches,  anastomose  to- 
gether, and  often  are  interlaced  in  an  inextricable  manner,  form- 
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ing  plexus.  They  have  sometimes  enlargements,  called  gan- 
glions. 

In  the  last  degree  of  ramification,  the  nerves  terminate  in  three 
different  manners;  1st,  by  a  union  with  other  nerves;  2d,  by 
uniting  with  the  great  sympathetic;  3d,  by  expanding  and  form- 
ing nervous  tissues  in  the  organs,  or  what  is  more  correct,  unit- 
ing with  nervous  expansions  or  tissue,  which  enter  into  the  com- 
position of  the  organs,  and  which  are  the  seats  of  the  sensitive 
impressions. 

From  the  organs  or  instruments  of  the  functions  of  relation,  we 
now  pass  to  a  general  consideration  of  the  phenomena  they  offer 
to  observation,  or  the  functions  themselves,  regarded  in  the  mode 
of  their  production,  and  the  physiological  and  pathological  condi- 
tions of  their  existence. 

§  1.  Sensibility,  or  the  Sensatioiis. 

Sensibility,  or  the  sensations,  are  the  function  by  which  im- 
pressions made  on  the  organs  of  the  senses  are  perceived;  in  the 
action  of  which  consciousness  exists,  and  by  which  the  exterior 
world  is  made  known. 

The  sensations  all  result  from  an  impression  on,  or  a  movement 
excited  in,  a  surface  of  relation.  As  Gall  remarks,  they  are  the 
perception  of  an  irritation.  The  surfaces  of  relation  are,  exter- 
nally, the  five  senses;  and  internally, the  mucous  membranes,  and 
their  appendances. 

The  external  sensations  are  caused  by  the  contact  of  the  organs 
with  external  matter;  or,  in  other  words,  by  excitation  or  irrita- 
tion awakened  by  exterior  agents  in  the  surfaces  of  relation.  The 
internal  sensations  arise  from  modifications  of  the  actions  of  the 
internal  tegumentary  tissues  or  interior  surfaces,  and  bear  the 
strongest  analogy  to  irritation. 

By  the  external  senses  is  acquired  a  knowledge  of  the  proper- 
ties of  matter,  and  the  condition  in  which  it  exists;  as  the  resist- 
ance of  matter  by  touch,  the  colour  of  matter  by  vision,  the  vi- 
bration or  sound  of  matter  by  hearing,  the  sapidnessand  solution 
of  matter  by  taste,  and  the  effluvia  or  aeriform  emanation  of  mat- 
ter by  smell. 

The  internal  senses,  inform  of  the  wants  of  the  economy,  and 
of  the  states  or  actions  of  the  oreans. 


In  the  exercise  of  the  sensations  are  the  sources  of  our  pains 
and  our  pleasures.  They  acquaint  us  with  the  relation  of  exte- 
rior matters  to  our  economy,  and  as  the  sensations  they  create 
are  pleasurable  or  painful,  we  are  excited  to  enjoy,  or  warned  to 
avoid  them. 

The  sensations  bestow  the  capacity  for  social  enjoyments,  which 
induce  man  to  enter  into,  and  live  in  society;  and  by  the  happi- 
ness and  pleasure  mutually  inspired,  they  invoke  the  sexes  to  a 
union,  whence  are  formed  domestic  relations,  the  most  sacred  of 
the  social  connexions,  and  are  called  into  exercise  the  most  ten- 
der of  human  sympathies.  Thus  do  the  sensations  preside  over 
the  individual  existence,  the  maintenance  of  social  relations,  and 
the  continuance  of  the  species,  or  propagation  of  the  race. 

§  2.  Of  the  Mechanism  of  the  Function  cf  Sensibility, 

The  sensations  are  the  perception  by  the  intellect  or  soul  of 
impressions  or  movements  in  the  organs.  When  an  impression, 
made  on  a  surface  of  relation,  as  the  skin,  by  a  foreign  body,  is 
perceived  by  the  intelligence,  and  which  is  called  touch,  sensation 
exists.  The  perception  of  the  condition  or  movement  of  the  sto- 
mach, when  it  requires  aliments,  and  which  is  called  hunger,  is 
equally  a  sensation. 

The  sensations  are  very  numerous,  and  arise  from  external  or 
internal  causes,  whence  they  are  divided  into  external  and  in- 
ternal. 

Every  sensation,  either  internal  or  external,  healthy  or  mor- 
bid, is  referred  to  the  organ  that  immediately  receives  the  im- 
pression by  which  it  is  occasioned.  Hence  it  might  be  inferred, 
on  a  slight  examination,  that  the  organs  in  which  the  sensations 
are  felt,  are  also  their  seat.  Gall,  without  positively  affirming  the 
fact,  is  inclined  to  this  belief.  It  cannot,  liowever,  be  sustained 
when  the  phenomena  of  the  sensations  are  more  closely  insp^ted. 
We  shall  then  see  most  conclusively  demonstrated,  that  no  sen- 
isation  does,  or  can  exist,  unless  the  impression  received  by  the 
remote  organ  is  transmitted  to  the  brain,  and  which  is  acted  on, 
or  influenced  by  the  transmitted  impression. 

This  corollary  is  clearly  established  by  the  following  facts: — 

1st.  Let  the  communication  between  an  orean  of  sense,  or  a 
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part  the  seat  of  an  internal  sensation,  be  interrupted  by  the  di- 
vision of  its  nerve,  or  ligature  placed  on  it,  no  matter  what  may 
be  the  degree  of  impression  made,  no  sensation  is  experienced. 

2d.  When  the  brain  is  incapable  of  acting,  as  when  compro^ed 
by  effusions,  or  by  depression  of  bone,  or  is  torpid  from  large 
doses  of  opium,  notwithstanding  an  organ  may  be  in  the  condi- 
tion to  experience  sensitive  impressions,  still  no  sensations  can  be 
produced.  The  same  circumstance  is  observed  when  the  cere- 
bral organ  is  deeply  engaged  in  its  own  peculiar  actions,  as  in 
profound  meditation,  at  which  time  powerful  impressions  do  not 
produce  sensations.  The  story  of  Archimedes  furnishes  an  exam- 
ple, who,  deeply  engaged  in  the  solution  of  a  problem,  was  un- 
conscious of  the  assault  on  Syracuse  and  its  capture.  Soldiers  in 
charging,  when  highly  excited,  are  wounded  without  feeling  the 
impulse  of  the  ball. 

This  principle  has  an  application  to  pathology.  The  brain, 
when  the  seat  of  phlogosis,  or  irritated,  is  incapable  of  respond- 
ing to  sensitive  irritations  proceeding  from  other  organs,  and  no 
pain  is  experienced,  though  they  may  be  the  seats  of  active  in- 
flammations. 

3d.  Impressions  that  are  feeble,  or  scarcely  perceived,  become 
strong  and  intense,  when  the  action  of  the  brain  is  directed  to- 
wards them  by  the  will  or  attention. 

4th.  The  brain  is  capable  of  producing  sensations  independent 
of  impressions.  This  occurs  in  dreaming,  when  we  hear  sounds, 
see  and  feel  objects,  though  no  impressions  are,  at  the  time,  made 
on  the  organs,  the  seats  of  those  sensations.  The  same  occurs  in 
delirium,  and  in  mental  alienation,  where  the  patient  experiences 
sensations  that  are  entirely  generated  in  the  brain,  and  without 
corresponding  impressions  in  the  surfaces  of  relation.  After  am- 
putation of  a  limb,  for  many  years  sensations  are  experienced 
of  its  movements,  precisely  as  though  it  continued  to  exist 

From  these  facts  it  is  not  possible  to  question  the  inference, 
that  the  transmission  to  the  brain  of  the  impressions  made  in  the 
remote  organs  or  surfaces  of  relation,  is  essential  to  the  produc- 
tion of  sensation. 

In  the  production  of  every  sensation,  there  must  consequently 
concur  three  separate  actions;  1st,  that  of  the  organ  in  which  the 
impression  is  made,  and  to  which  the  sensation  is  referred;  2d, 


that  of  the  brain  which  receives  this  impression,  and  which  con- 
stitutes the  sensation ;  and  3d,  that  of  the  nerve,  or  the  organ  in- 
termediate to  both  the  others,  transmitting  the  impression  from 
the  one  to  the  other. 

Every  part  is  not  equally  capable  of  receiving  impressions,  and 
consequently  vary  as  to  sensibility.  There  is  no  part  of  the  body 
that  may  not  become  sensible,  or  acquire  the  capacity  to  respond 
to  the  action  of  impressions.  Parts  naturally  insensible  do  not, 
however,  acquire  this  property  without  undergoing  a  change  in 
their  structure,  as  bone,  ligament,  serous  membrane,  &c.  They 
become  more  vascular,  and  change  their  general  nature.*  It  is 
most  probable  that  every  part  possesses  some  nervous  structure, 
too  minute  to  be  detected,  or  to  display  well-marked  phenomena, 
but  which  receives  increase  and  development  with  the  change  in- 
duced by  disease.  This  affords  additional  evidence,  that  morbid 
irritation  is  an  increase  of  the  nutritive  irritation.  It  may,  how- 
ever, be  confidently  relied  on,  that  no  sensation  can  exist  with- 
out nerve,  and  that  wherever  sensations  exist,  there  must  nervous 
structure  be  present. 

It  is  to  be  concluded,  that  the  impression,  the  first  element  of 
sensation,  is  an  action  or  irritation  occasioned  in  the  nerves,  or 
nervous  expansion  or  tissue  of  the  part  to  which  it  is  referred,  by 
an  exterior  body  when  such  is  applied;  or  by  a  transmitted  or- 
sympathetic  irritation  when  it  is  not  excited  by  an  exterior 
body. 

The  action  of  perception,  it  has  been  shown,  occurs  in  the  brain, 
and  is  most  probably  the  repetition  of  the  action  or  irritation 
which  has  been  occasioned  in  the  nervous  extremities  or  expan- 
sion in  the  organ.  If  the  condition  of  the  brain  is  such  as  to  pre- 
vent this  repetition  of  action  in  it,  as  when  it  is  diseased,  torpid 
from  sleep,  or  narcotics,  or  is  engaged  in  its  own  acts,  perception 
is  not  produced.  It  is  not  the  whole  mass  of  the  brain  that  concurs 
in  this  act.  The  whole  nearly  of  the  cerebrum  may  be  removed 
successively,  without  impairing  the  faculty  of  perceiving  impres- 
sions in  animals.  It  is  only  when  the  portion  of  the  medulla  ob- 
longata, near  the  seat  of  the  tubercula  quadrigemina  is  destroyed, 
that  this  faculty  ceases  to  exist.     To  this  point  then,  it  may  be 

•  See  page  121. 
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concluded,  must  impressions  be  transmitted  in  order  to  be  per- 
ceived. 

The  conducting  or  transmitting  organ  of  the  impressions  or 
sensitive  stimulations  made  on  a  sensitive  surface  to  the  brain,  is 
nerve.  This  is  clearly  established  by  experiment.  The  brain 
and  the  sensitive  organ  may  each  be  in  the  most  perfect  condi- 
tion, and  susceptible  of  experiencing  sensitive  impressions  and 
perceptive  actions,  but,  if  the  nerve  that  connects  the  two,  be 
tied,  or  divided,  no  sensation  can  be  experienced.  To  the  accom- 
plishment of  sensation,  the  three  organs  or  portions  of  the  nerv- 
ous system  of  the  sensations,  must  be  in  a  state  of  integrity;  le- 
sion of  either  will  mar  its  production. 

.  If  the  inquiry  be  made  as  to  the  manner  in  which  impres- 
sions on,  or  irritations  excited  in  the  nervous  expansions  or  tis- 
sues of  the  organs,  and  transmitted  to,  or  repeated  in  the  brain, 
produce  the  phenomenon  of  sensation,  it  must  be  frankly  con- 
fessed, that  no  explanation  can  be  given,  or  even  attempted.  Its 
production  is  one  of  the  profoundest  mysteries  of  nature,  and  the 
assertion  will  not  be  considered  rash,  which  places  it  beyond  the 
pale  of  human  intelligence. 

In  what  has  been  stated,  the  facts  are  appreciable,  and  open  to 
observation  and  experiment.  Here  is  the  limit  of  our  certain 
knowledge,  and  to  step  beyond  it,  would  be  to  engage  in  the  in- 
extricable labyrinth  of  an  endless  hypothesis. 

The  phenomena  of  the  sensations,  or  sensibility,  investigated 
by  experiments  and  with  careful  observation,  authorize  the  esta- 
blishment of  the  following  series  of  general  facts,  formulae,  or 
laws. 

1st.  Sensibility  is  a  function  attached  to  certain  organs  or  ap- 
paratus of  the  nervous  system,  and  not  a  vital  property,  as  is  as- 
serted by  Richerand,  and  other  physiologists. 

2d.  It  is  not  consequently  identical  with  irritability  or  organic 
force,  and  must  not  be  confounded  with  it,  as  is  done  in  most  me- 
dical writings. 

3d.  The  material  organs  of  the  sensations  are,  a,  the  nervous 
membranes,  or  expansions  in  the  organs,  as  the  retina  in  the  eye, 
the  expansion  of  the  olfactory  nerve  on  the  Schneiderian  mem- 
brane, &c.;  6,  the  nervous  cords,  or  nerves,  that  form  the  com- 
munication between  the  organs  of  the  senses  and  the  encephalon; 


c,  the  posterior  columns  of  the  medulla  spinalis,  and  nerves  that 
are  implanted  in  it;  d^  the  large  or  ganglionic  branch  of  the  fifth 
nerve,  and  glosso-pharyngeal  nerves;  e,  the  medulla  oblongata. 

4th.  The  activity  of  this  function,  or  the  acuteness  of  the  sen- 
sations, is  always  in  proportion  to  the  development  of  these, 
organs. 

Sth.  Integrity  of  each  portion  ofthe  material  organs,  or  appa- 
ratus, is  indispensable  for  the  production  of  sensation.  I^esion  of 
any  one  interferes,  according  to  its  extent,  with  its  production. 
The  converse  is  true,  that  every  aberration  of  sensibility  is  an  in- 
dication of  a  morbid  condition  of«ome  portion  of  the  apparatus, 
or  organs  of  the  sensations. 

6th.  In  every  sensation,  the  irritation  or  excitement  produced 
by  impressions  in  the  nervous  expansion  or  tissue  of  an  organ  of 
sense,  is  repeated  in  the  encephalon  to  which  it  has  been  trans- 
mitted by  the  nerves  that  maintain  the  connexion  between  the 
two.  The  repetition  of  this  irritation  in  the  encephalon,  causes 
perception  in  the  intelligence,  and  thus  constitutes  the  sensation. 

7th.  Sensation  is  different  for  each  particular  sense;  it  is  not 
the  same  in  the  visual,  as  in  the  olfactory,  gustatory,  auditory, 
or  tactile  senses;  in  each  of  which  it  differs,  and  is  excited  by  a 
different  and  peculiar  stimulus. 

The  difference  of  the  sensations  is,  in  part  at  least,  owing  to 
the  different  structure  and  consequent  modification  of  action  of, 
each  nervous  tisaue  in  the  organs  of  sense.  The  retina,  the  ex- 
pansion of  the  olfactory,  and  auditory  nerves,  &c  are  each  one 
different  in  structure  from  the  other,  and  have  a  different  sensi- 
bility. The  retina  is  sensible  to  the  rays  of  light,  the  olfactory 
nervous  tissue  to  odorous  enianations,  the  auditory  nervous  tis- 
sue of  the  labyrinth  to  the  vibrations  of  bodies,  &c 

8th.  The  encephalon,  deeply  engaged  in  the  performance  of 
its  own  functional  acts,  is  not  susceptible  of  receiving  or  re- 
peating feebler  impressions  transmitted  from  the  organs  of  the 
senses,  and  consequently  they  are  not  perceived,  and  sensations 
are  not  experienced.  Persons  profoundly  occupied  in  thought, 
are  abstracted  from  exterior  impressions,  and  are  unconscious  of 
the  occurrences  passing  around  them. 

9th.  The  encephalon,  when  its  actions  become  torpid,  as  in 
sleep,  from  the  congestions  induced  by  narcotics,  or  from  com- 
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pression,  either  is  incapable  of  repeating  the  stimulations  excited 
in  the  organ^of  the  senses,  or  they  cannot  awaken  perception, 
and  in  this  state  of  the  brain  sensations  do  not  exist.  The  absence 
of  positfve  pain  is  not  then  to  be  regarded  as  conclusive  evidence, 
that  ia  morbid  lesion  does  not  exist  when  the  brain  is  in  thir  con- 
dition. 

10th.  When  a  sensation  of  great  intensity  exists,  and  occupies 
the  encephalon,  another  sensation  cannot  be  perceived  at  the  same 
time.  The  male  frog,  during  the  venereal  orgasm,  may  be  mu- 
tilated by  the  amputation  of  his  legs,  without  inducing  him  to 
forego  the  embrace  of  his  mate^  or  apparently  to  suffer  pain.  The 
Aphorism  of  Hippocrates  is  founded  on  this  law:  Ambo  partes 
non  possunt  dolore  simul.  Duobus  doloribus  simul  orie^tibus, 
vehementior  obscurat  allerum.  Persons  labouring  under  acute 
gastritis,  or  other  intense  internal  inflammations,  become  insensi- 
ble to  tickling,  though  extremely  sensitive  to  it  in  health.  This 
law  explains  the  obscurity  that  often  involves  the  complications 
of  diseased  organs;  those  that  are  most  intensely  affected,  sup- 
pressing the  symptoms,  or  the  expressions  of  disease  in  others, 
and  which  become  manifest  as  the  first  decline  in  their  force. 

11th.  Sensibility  in  its  exercise,  or  the  sensations,  is  exciting 
to  the  vascular  system,  and  determines  increase  of  the  circulation, 
proportioned  to  the  acuteness  or  activity  of  the  sensations.  Very 
acute  sensations  by  this  process  establish  frequently  inflamma- 
tions, or  occasion  congestions,  even  of  fatal  character. 

12th.  Sensibility  is  diminished  or  exhausted  by  its  active  and 
continued  exercise.  The  more  lively  is  its  excitement,  the  more 
speedily  does  this  state  ocaur,  and  the  longer  is  the  period  re- 
quired for  its  reparation.  From  this  law  all  the  senses  are  inter- 
mittent in  their  action,  and  all  sensations  after  a  certain  period 
subside  and  terminate.  This  efl*ect  is  most  probably  a  result  of 
sanguine  congestion  produced  by  the  stimulation  of  the  sensa- 
tions in  the  encephalon.  Those  unhappy  sufi*erers,  who  are  the 
victims  of  acutely  painful  diseases,  are  fully  aware,  that  the  period 
of  temporary  exemption  approaches  whenever  the  pains  acquire 
their  greatest  intensity. 

13th.  Sensibility  becomes  more  active,  and  the  sensations  more 
acute,  when  volition  directs  the  action  of  the  brain  to,  and  con- 
centrates it  on  the  impressions  or  stimulations-made  on  the  sur- 
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faces  of  relation,  or  nervous  tissue  of  the  sensations  in  the  organs. 
By  dismissing  as  it  were  other  operations,  the  repetition  of  the 
sensitive  stimulations  is  more  easily  accomplished  in  the  brain, 
and  awaken  a  more  distinct  perception. 

The  sensations  may  accordingly  be  divided  into  active  and 
passive:  the  first  exist  when  the  impressions  excited  by  bodies 
are  attentively  examined  under  the  direction  of  volition;  the  last, 
when  tlie  impressions  are  made  on  the  surfaces  of  relation,  or  the 
organs  of  the  senses;  but  the  action  of  the  brain  being  directed  by 
volition  to  other  objects,  they  are  only  faintly  perceived,  or  es- 
cape attention. 

14th.  The  sensations  become  more  acute  and  delicate  by  fre- 
quent repetition,  and  the  senses,  acquiring  a  more  perfect  sensi- 
bility, are  improved  by  frequent  use  or  education.  It  is,  however, 
the  moderate  exercise  of  the  senses  alone  that  produces  their 
highest  perfection.  This  maintains  them  in  that  healthfi]^  degree 
of  excitement  in  which  the  structure  is  the  most  perfectly  Termed. 

15th.  Sensations  of  excessive  violence,  or  the  too  long-conti- 
nued excitement  of  the  organs  of  sensibility,  produce  the  loss  of 
this  function,  or  cause  unnatural  sensations,  or  which  are  not  cor- 
responding to  the  impressions  received.  These  efiects  are  most 
probably  a  consequence  of  a  modification  in  the  nervous  tissue 
receiving  the  impressions,  from  the  excitement  into  which  they 
have  been  thrown. 

1 6th.  Sensibility  becomes  dull  and  blunted  when  the  organs 
of  the  senses  are  not  suflSciently  exercised.  Their  state  of  qui- 
escence, by  the  defect  of  healthy  stimulation,  and  consequent  de- 
pression of  vascular  excitement,  reduces  the  nutritive  action  be- 
low its  natural  grade,  the  structure  is  degraded,  and  its  sensibility 
is  diminished  or  lost.  Total  inaction  of  a  sense  is  often  attended 
with  atrophy  of  its  nervous  organs.     - 

l^th.  The  imperfection  or  loss  of  one  sense,  is  generally  com- 
pensated by  nn  increased  acuteness  and  refinement  of  some  of  the 
other  senses.  Individuals  deprived  of  vision,  have  often  the  touch 
so  exquisitely  delicate,  as  to  be  able  to  distinguish  colours  by  the 
touch,  from  the  slight  differences  and  inequalities  on  the  surfaces 
of  coloured  bodies.  Numerous  instances  are  recorded  that  sub- 
stantiate this  principle,  in  regard  to  all  the  senses. 

18th.  Sensibility  is  diminished  by  development  and  activity  of 
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the  apparatus  orthe  voluntary  movements.  The  remark  has  been 
.made  in  all  periods,  that  those  distinguish  for  aotive  and  power- 
ful muscular  exertions^as  the  athletes,  are  generally  very  deficient 
in  sensibility.  Those,  on  the  contrary,  who  have  feeble  muscleiy 
and  are  delicately  formed,  are  endowed  with  acute  sensibility. 

1 9th.  Females  and  children  possess  a  more  lively  sensibility 
than  males  and  adults.  To  this  cause  they  are  subject  to  be  go- 
verned by  their  sensations  and  passions,  which  constitutes  in  them 
the  fickleness  and  versatility  of  their  characters.  This  acuteness 
of  sensibility  in  females,  gives  them  the  strong  disposition  they 
manifest  to  hysteria,  which  is  a  morbid  state  of  the  sensations  and 
afiective  faculties. 

20th.  Every  sensation  is  attended  with  pleasure  or  pain,  de- 
sire or  aversion.  There  are  none  probably  that  are  absolutely 
indifferent,  at  least  as  respects  the  sensations  connected  with  the 
conservation  of  the  individual,  or  the  species.  The  aphorism 
may  have  some  limitation  in  regard  to  the'  sensations  resulting 
from  the  intellectual  acts,  by  which  ideas  are  created  and  com- 
bined; yet  in  these  operations  are  to  be  perceived  pleasurable  or 
painful  sensations,  and  some  of  the  most  exquisite  and  purest  of 
our  enjoyments  are  derived  from  the  exercise  of  the  intellectual 
functions.  The  afiective  or  moral  faculties,  in  their  exercise  are 
either  pleasurable  or  painful,  as  love  and  hatred,  joy  and  de- 
spair, &c. 

21st.  Pleasurable  sensations  consist  in  a  moderate  and  regular 
exercise,  or  excitation  of  sensibility,  by  an  object  adapted  to  the 
organ  of  sense  on  which  its  impression  is  made;  as  a  harmonious 
disposition  of  colours  and  waving  lines  convey  pleasurable  im- 
pressions through  the  sight;  melody  in  musical  sounds  in^ire  the 
most  agreeable  sentiments  through  the  organ  of  hearing;  soft, 
smooth,  and  warm  surfaces,  communicate  pleasure  through  the 
touch;  savoury  food,  by  the  stimulation  of  the  gustatory  sense, 
impart  a  highly  pleasurable  sensation  when  the  appetite  is  keen, 
&c.  For  the  existence  of  pleasurable  sensations,  all  the  organs 
of  the  sense,  that  are  its  seat,  must  be  in  a  healthy  condition,  and 
exercised  in  a  natural  manner. 

22d.  Painful  sensations  are  caused  by  an  excessive  and  irre- 
gular action  of  sensibility,  or  its  too  great  excitement  by  objects 
having  relations  to  the  organs  of  the  senses,  but  acting  with  too 


much  energy;  or  by  objects  that  have  no  relation l£o the  functions 
of  the  organs  of  the  senses,  and  are  detrimental  to  their  functional 
acts  by  irritating  them  unnaturally.  Strong  contrasts  in  colours, 
and  irregular  and  angular  forms,  leave  unpleasant  impressions  on 
the  eye;  harsh,  discordant  sounds  grate  on  the  ear;  rough,  sharp 
bodies  cause  positive  pain  in  feeling;  mechanical  irritants  applied 
to  the  retina,  and  in  the  ear,  excite  the  most  aeute  and  lancinat- 
ing pains.  Morbid  irritation  or  inflammation  developed  in  the 
organs  of  sensibility,  independent  of  positive  impressions,  cause 
intense  sufiering  from  pain,  as  inflammation  of  the  eye,  ear,  &c. 

83d.  Pleasurable  sensations  when  excessive  pass  into  painful 
sensations;  and  the  impressions,  from  whence  proceed  pleasure, 
carried  to  excess, terminate  in  pain.  However  wide  may  appear 
the  difierence  between  these  two  sensations,  they  are  intimately 
assoeiated,  and  both  proceed  from  the  same  kind  of  impressions, 
varying  only  in  degree.  Bufibn  has  said,  that  pleasure  is  the 
commencement  of  pain,  and  pain,  the  extremity  of  pleasure.  This 
is  not  a  paradox;  the  assertion  is  founded  in  correct  observation. 
The  same  impressions  that,  in  one  grade,  are  exquisitely  pleasura- 
ble,, in  a  higher  grade,  are  exceedingly  painful,  and  even  create 
a  morbid  condition.  Gentle  titillation  is  a  sensation  that  might 
merit,  far  beyond  scratching,  the  appellation  of  *'  a  royal  pleft- 
sure;"  yet  when  pushed  to  excess  in  tickling,  not  only  is  it  ptio- 
fuT,  but  may  even  excite  convulsions.  Pain  is  the  morbid  state 
of  pleasure.  # 

24th.  By  the  production  of  pleasure  and  pain,  sensibility  exe- 
cutes its  office  in  the  economy.  This  office  consists  in  the  gui- 
dance and  government  of  our  actions,  as  conservative  of  the  in- 
dividual, and  the  species,  and  as  sustaining  our  relations  in  social 
intercourse.  These  are  the  common  end  they  are  deputed  to  fulfil. 
The  pleasure  derived  in  satisfying  our  wants,  invites  and  solicits 
us  to  gratify  them:  pain  warns  us  of  the  presence  of  objects  in- 
imicable  to  our  organs,  and  of  actions  of  disorganizing  tendency; 
and  nature  calls  in  its  aid  to  enforce  attention  to  the  wants  of  the 
economy,  and  compel  our  efibrtc  to  satisfy  them,  when  her  niilder 
solicitations  prove  unavailing. 

Pleasure  consisting  in  the  natural  and  healthy  excitement  of 
the  organs  of  sensibility,  is  the  necessary  consequence  of  a  wise 
and  prudent  employment  of  the  various  functions  of  our  eco- 
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nonty,  it  is  the  companion  of  health)  and  is  incompatible  with 
disease. 

Pain  resulting  from  an  undue  and  unnatural  excitement  of  the 
same  organs,  it  inevitably  follows  on  excesses  and  the  abuses  of 
our  functions,  and  is  the  attendant  of  disease.  Whenever  there 
is  pain,  there  is  lesion. 

Pleasure  and  pain  are  thus  seen  to  compose  the  physical  basis 
of  morals. 

25th.  Pleasurable  and  painful  sensations  are  always  attended 
with  exi^tement  in  the  cerebral  organs  of  the  sensations,  and  when 
excessive,  it  may  amount  to  a  morbid  degree.  As  a  consequence 
of  this  pk>inciple,  in  all  acute  cerebral  irritations  and  inflamma- 
tions, painful  remedies,  as  blisters,  caustics,  &c.  should  be  avoided. 
They  augment  the  mischief. 

'  •  When  irritations  are  transmitted  to  the  brain,  they  are  reflected 
through  the  agency  of  the  nervous  system  into  the  whole  of  the 
organism.^  Pain  and  pleasure  are  consequently  capable  of  being 
employed  as  therapeutic  agents  with  effect,  and  ar^  also  suscepti- 
ble of  provoking  morbid  disturbances.  When  these  sensations 
are  excessively  acute  or  proti*acted,  irritation  is  very  commonly 
observed  to  succeed  in  the  stomach,  which  holds  so  intimate  an 
association  with  the  brain.t  This  is  evidenced  by  the  loss  of  ap- 
petite, the  impaired  digestion,  the  foul  tongue,  the  unpleasant 
taste  in  the  mouth,  and  the  sense  of  fulness  and  uneasiness  in  the 
epigastric  region,  that  succeed  to  these  sensations.  Painful  4>pe- 
rations  are  very  commonly  followed  by  well-characterized  gas- 
tric irritation,  which  is  the  most  usual  cause  of  what  surgeons  call 
sympathetic  feverf  and  when  a  capital  operation  is  performed 
while  the  patient  is  labouring  under  gastro-cerebral  irritation,  a 
severe,  and  often  fatal  attack  of  what  is  called  typhoid  or  typhus 
fever  ensues,  the  real  origin  of  which  is  seldom  suspected. 

26th.  When  the  brain  is  in  a  state  of  irritation,  either  sympa- 
thetically or  idiopathetically,  by  the  augmentation  of  sensibility, 
impressions  that  would,  in  a  natural  state  of  that  organ,  be  agree- 
able, cease  to  be  so,  or  even  excite  violent  pain,  and  morbid  sen- 
sations are  experienced  in  different  organs,  without  experiencing 
actual  impressions. 

t 
•  Sec  p9gc  34.  f  See  |»^  42. 


27th.  The  sudden  cessation  of  severe  pain  is  succeeded  1^ 
pleasurable  sensation.  In  part&rition,  the  subsidence  of  the  throes 
of  labour,  by  the  expulsion  of  the  child,  is  accompanied  with  very 
lively  pleasure.  Women  oftea  exclaim,  after  deliverance,  they 
feel  as  if  in  heaven. 

28th.  A  feeble  pleasurable  sensation,  diminishes  the  acuteness 
of  a  stronger  painful  sensation,  and  sometimes  suspends  it  en- 
tirely. Frictions  with  the  hand,  or  with  soft,  emollient,  and 
warm  applications,  blunt  the  acute  pains  of  eolic,  of  rheumatism, 
and,  occasionally,  of  neuralgia;  and  when  ^they  are  not  intense, 
frequently  remove  them. 

29th.  The  irritation  that  produces  a  particular  sensation  on  one 
part,  will  occasion  a  diflferent  sensation  in  another.  I  was  con- 
sulted by  a  gentleman  from  North  Carolina,  who  had  for  several 
years  been  affected  with  neuralgic  pains  of  a  most  intense  se- 
verity, which  fluctuated  between  his  feet  and  his  head.  When 
the  feet  were  affected,  the  pain  was  most  excruciating,  but  was 
unattended  with  swelling,  heat,  or  redness.  In  an  instant  the 
affection  would  be  transferred  to  the  head,  and  the  sensation  was 
that  of  an  immense  mass  of  metal  pressing  on  his  head,  but  was 
not  productive  of  acute  pain. 

§.3.  0/the  External  Senses. 

T^e  external  senses  in  man  are  Ave,  tact  or  touch,  taste,  smell, 
hearing,  and  sight.  They  will  be  treated^  of  in  a  very  cursory 
manner,  and  only  in  the  circumstances  that  have  a  bearing  on 
the  establishment  or  the  support  of  general  p^^inciples,  applicable 
to  the  theory  and  practice  of  medicine. 

Sense  of  Tact  or  Touch, 

The  skin  is  the  seat  of  this  sense,  and  the  papillae  are  generally 
regarded  as  the  portion  of  this  structure,  in  which  resides  its  im- 
mediate organ,  or  by  which  it  is  exercised. 

By  the  sense  of  touoh  is  acquired  a  knowledge  of  the  form, 
consistency,  state  of  the  surfade,  volume  and  distance  of  bodies, 
and  by  which  wc  judge  of  temperature.  It  is  put  into  action  by 
the  absolute  contact  of  exterior  bodies^  and  the  ideas  it  developcs 
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in  the  mind,  have  been  supposed  to  be  more  accurate  and  distttict 
than  those  derived  from  the  other  lenses.  It  has  even  been  named 
the  geographical  sense.  It  is  questionable,  whether  touch  does 
in  reality  possess  so  great  a  superiority  over  the  other  senses.  It 
is  not  without  its  defects.  The  senses  mutually  aid  each  other; 
hone  alone  is  sufficient  to  communicate  absolutely  accurate  ideas, 
which  arc  formed  by  th«  united  contribution  of  all  the  senses. 

Tact  is  to  be  distinguished  from  touch,  from  which  it  differs  in 
some  respects.  Tact  is  the  sense  of  feeling  possessed  equally  by 
every  part  of  the  skin,  and  internal  mucous  membranes,  and  is 
common  to  all  animals;  touch  is  limited  to  the  hand,  which  may 
be  looked  upon  as  its  organ,  and  to  the  lips,  in  which  it  is  also 
very  delicate.     Tact  is  passive  touch,  while  touch  is  active  tact 

This  sense  acquires  exquisite  delicacy  and  acuteness  in  many 
individuals  who  are  born  blind.  They  are  often  capable  of  at- 
taining to  considerable  excellence  in  the  arts,  and  to  distinguish 
colours,  persons,  &c.  by  the  perfection  to  which  it  arrives. 

Gentle  frictions,  with  soft,  smooth  substances,  or  with  the  hand 
delicately  applied,  procure  agreeable  and  pleasurable  sensations, 
that  exercise  often  a  well-marked  influence  over  the  actions  of 
the  economy,  and  may  be  employed  with  decided  advantage  as  a 
therapeutic  resource.  These  effects  are  more  especially  expe- 
rienced by  those  endowed  with  a  lively  sensibility.  A  mild  and 
pleasing  languor  takes  possession  of  the  brain,  and  is  diffused 
through  the  various  organs;  drowsiness  is  induced,  the  circulation 
is  rendered  more  calm  and  tranquil,  the  skin  becomes  relaxed, 
warm  and  humid,  and  pains,  and  irritated  feelings  are  assuaged 
and  dissipated.  Th^e  touching  of  a  delicate  and  experienced  hand 
will  occasion  voluptuous  thrills,  that  pervade  the  whole  frame. 
These  are  the  effects  that  are  attributed  to  animal  magnetism; 
and  when  persons  of  lively  sensibility  abandon  themselves  unre- 
sistingly, and  with  full  faith  to  the  operations  of  the  magnetizers, 
they  manifest  various  phenomena  emanating  from  the  nervous 
system,  and  not  unfrequently  are  cured  of  affections  depending 
on  its  irregular  actions. 

When  the  brain  is  sympathetically  irritated,  or  receives  active 
stimulations  from  organs  in  a  state  of  acute  phlogosis,  these  agree- 
able sensations  cannot  be  awakened  through  this  sense;  the  im- 
pressions exciting  them  are  no  longer  in  harmony  with  the  con- 


dition of  the  perceptive  organs  of  sensation,  and  are  either  un- 
perceived,  are  suffocated  by  the  morbid  impressions,  or  their  sti- 
mulation acts  in  the  same  direction  with  those  of  the  disease,  and 
increases  the  cerebral  disturbance.     In  gastritis,  enteritis,  hepa- 
titis, and  all  very  acute  internal  inflammations,  individuals,  though 
excfeedingly  sensitive  to  titillation  in  health>  lose  their  suscepti- 
bility to  this  feeling,  or,  if  the  act  be  fte^isted  in,  it  provokes  to 
passion,  anger,  and  even  violencer    The  return  of  this  species  of 
sensation,  is  an  evidence  of  the  convalescent  state. 
*    Impressions  made  by  bodies  that  are  rough  and  hard,  excite 
disagreeable  and  painful  sensations,  producing  aversion  with  at-  • 
tempts  to  escape  from  them.     Whert  these  impressions  are  pow- 
erful and  long-continued,  they  may  terminate  in  the  production 
of  a  morbid  state  of  the  brain,  by  establishing  in  it  irritation;  con- 
vulsions and  apdplexy  have  been  occasioned  in  this  manner. 

M.  Broussais  adopts  as  a  principle,  that  tactile  impressions, 
whether  agreeable  or  painful,  as  well  as  all  the  external  sensa- 
tions, are  never  judged  of  by  the  centre  of  perception  alone,  and 
a  priori;  but  are  first  reflected  into  the  sensitive  parts,  and  the 
viscera,  which  reflect  them  back  again  to  the  brain;  and  that  this 
organ  determines  on  those  impressions  according  to  their  relation 
with,  or  mode  of  influencing  the  viscera,  especially  the  epigastric 

centre.* 

This  complicate  explanation  we  cannot  look  upon  otherwise 
than  as  entirely  gratuitous  and  hypothetical.  The  facts  may 
be  solved  on  a  more  simple  and  direct  principle.  It  will  not  be 
contested,  that  tactile  and  other  sensations  are  modified  by  vis- 
ceral inflammations;  but  this  arises  from  the^orbid  irritations  ir- 
radiated from  the  inflamed  organs  to  the  brain,  which  being  sym- 
{llathetically  disordered,  the  mode  of  its  sensibility  is  changed,  it 
can  no  longer  respond,  in  a  natural  manner,  to  healthy  and  na- 
tural impressions,  and  the  perversion  and  vitiation  of  the  sensa- 
tions result  from  the  unnatural  position  of  the  central  organs  of 
the  sensations,  the  integrity  of  which  is  essential  to  natural  and 
regular  phenomena.t 

By  embracing  this  principle  of  M.  Broussais,  it  would  necessi- 

*  Phynologie  Appliqu^e  a  \%  Pathologie,  t.  1,  p.  61 , 
t  See  pa^s  136-137. 
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tate  the  admission  of  the  doctrine^  that  the  impressions  of  colo- 
rific rays  on  the  retina,  do  not  impart  the  ideas  of  colours,  until 
they  have  been  reflected  to  the  epigastric  centre,  and  are  thence 
returned  to  the  brain,  which  then  determines  on  them,  (that  is, 
forms  the  ideas  of  colours,)  according  to  the  interior  sensations 
they  excite  in  the  viscera.  The  same  process  is  of  course  pursued, 
as  it  respects  the  ideas  derived  from  the  senses  of  taste,  of  smell, 
and  of  hearing.  Few,  however,  are  prepared  to  admit  a  doctrine 
of  this  nature,  which  places  the  brain  and  the  intellectual  facul- 
ties in  a  degrading  dependancy  on  the  organs  of  the  mere  nu- 
tritive functions. 

This  sense  partakes  of  a  pathological  condition;  and  presents 
two  opposite  characters.  The  one  is  an  extreme  sensitiveness  of 
touch.  This  state  is  seldom  general;  most  usually  it  is  partial. 
The  slightest  impressions,  the  mere  weight  of  the  hand,  or  the 
bed-clothes,  are  experienced  as  painful.  I  have  seen  this  state  to 
occur  in  fevers,  and  in  a  case  of  colitis,  terminating  in  ulceration. 
It  is  a  symptom  of  irritation  or  slight  inflammation  of  the  ante- 
rior columns  of  the  spinal  marrow. 

An  aberration  precisely  the  reverse  is  sometimes  experienced, 
which  is  the  entire  loss  of  the  sense.  Dissection  has  shown  this 
to  arise  from  lesions  of  the  spinal  marrow,  implicating  its  ante- 
rior columns. 

Sense  of  Taste. 

By  this  sense  is  obtained  ideas  of  the  sapidness  or  taste  of  sub- 
stances. Placed  at  the  commencement  of  the  digestive  organs, 
it  acts  as  a  sentinel  warning  of  the  quality  of  our  food,  as  possess- 
ing salutary  or  noxious  properties. 

The  organ,  or  the  seat  pf  this  sense,  is  the  tongue;  and  the  sense 
is  most  acute  at  the  tip,  but  exists  on  the  sides  and  the  inferior 
surface;  it  is  also  possessed  by  the  palate. 

The  liquid  state  is  indispensable  for  the  production  of  this  sen- 
sation; substances  wholly  insoluble  are  entirely  tasteless.    *<jg  ,j^ 

In  analyzing  the  sensations  proceeding  from  substances  placed 
in  the  mouth,  they  are  found  to  be  of  different  kinds.  They  are, 
1st,  those  of  simple  tact;  2d,  of  taste;  and  3d,  of  smell;  and  these 
are  frequently  united  in  the  same  substance. 

When  the  application  of  an  insoluble  substance  is  made  to  the 


tongue,  as  a  diamond  or  topaz,  the  sensation  is  that  of  tact  alone. 
If  an  insoluble,  but  odorous  body  is  employed,  the  odour  passes 
through  the  posterior  nares,  and  makes  an  impression  on  the 
nerves  of  smell,  which  is  often  mistaken  for  taste;  this  occurs 
with*tin.  By  closing  the  nostrils,  so  as  to  prevent  the  odour  from 
passing  through  them>  the  taste,  as  it  is  supposed  to  be,  disap- 
pears. Other  matters,  as  salt  and  sugar,  affect  the  sensations  of 
touch  and  taste;  and  finally,  some  substances  at  once  excite  the 
three  sensations,  of  touch,  taste  and  smell;  such  are  savoury  meats, 
soups,  spices,  &c. 

Several  nerves  are  appropriated  to  the  organ  of  taste,  and  some 
doubt  and  obscurity  prevails  as  to  the  one  by  which  this  function 
is  performed.  The  following  nerves  are  distributed  to  the  tongue: 
1st,  the  ninth  pair,  which  are  muscular  nerves;  2d,  the  third 
branch  of  the  fifth,  which  is  expended  on  its  mucous  covering 
and  the  salivary  glands;  and  third,  the  glosso-pharyngeal,  which 
is  distributed  on  the  surface  of  the  root  of  the  tongue. 

The  first  of  these,  or  the  ninth,  bestows  on  the  tongue  volun- 
tary movement.  The  division  of  these  nerves  paralyses  this  or- 
gan, while  the  sensation  remains  unaffected.  ^The  third  branch 
of  the  fifth  is  generally  regarded  as  being  the  nerve  of  taste,  and 
is  named  gustatory.  It  must  be  confessed  that  this  point  is  not 
completely  determined.  The  other  branches  of  the  fifth  are 
nerves  of  tactile  sensation,  and  are  necessary  to  enable  the  organs, 
and  even  nerves  of  the  senses,  to  be  sensible  to  impressions;  and 
it  is  not  in  the  cfrder  of  nature  to  give  to  a  single  branch  a  totally 
different  function  and  different  powers  fi*om  those  of  the  trunk. 
It  has  been  suggested,  that  the  last,  or  the  glosso-pharyngeal, 
was  the  true  gustatory  nerve. 

This  sense  frequently  manifests  unnatural  phenomena  as  an  ef- 
fect of  disease,  which  are  then  symptoms.  Most  commonly  this  spe- 
cies of  aberration  depends  on  the  state  of  the  mucous  membrane  of 
the  tongue  and  its  secretions,  which  are  morbidly  affected  in  nu- 
merous diseases.  In  most  gastric  irritations  the  taste  is  more  or  less 
deranged,  and  in  very  acute  inflammations  it  is  entirely  lost.  In 
some  nervous  affections  this  sense  is  strangely  perverted;  the 
most  loathsome  and  disgusting  matters  exciting  a  lively  relish. 
In  some  instances  it  is  entirely  absent,  from  a  defect  in  its  nerv- 
ous  organs. 
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This  sense  is  put  in  action  by  the  odorous  particles  or  mole- 
cules that  escape  incessantly  from  particular  substances.  The  air 
dissolving  these  particles^  is  the  medium  by  which  they  are 
brought  to  influence  the  nerves  of  this  sense,  as  it  is  inhaled  into 
the  nostrils. 

The  sense  of  smell,  like  that  of  taste,  is  placed  as  a  guard  over 
the  avenue  leading  to  the  interior  of  the  economy,  to  give  warn- 
ing of  the  presence  of  odorous  bodies,  and , instruction  as  to  their 
innocent,  wholesome,  or  noxious  properties.  In  these  respectn 
this  sense  is  much  less  perfect  in  man  than  in  many  of  the  infe- 
rior animals,  but  is  more  to  be  relied  on,  and  executes  more  effi- 
ciently this  duty  than  taste, 
4'  The  mucous  tissue  lining  the  nasal  fossae,  named  the  Scbneide- 

rian  membrane,  is  the  seat  or  organ  of  this  sense.  All  portions 
of  it,  however,  are  not  in  possession  of  this  faculty ;  the  superior 
part  alone  claims  this  distinction,  while  the  rest  enjoys  the  sense 
of  tact  in  an  eminent  degree. 

Two  nerves  are  distributed  to  this  membrane,  the  first  or  ol- 
factory nerve,  the  filaments  of  which  are  spread  over  the  outer 
.  surface  of  the  superior  turbinated  bone,  and  the  septum  of  the  nose; 
and  some  branches  of  the  fifth  pair.  To  the  first  was  uniformly 
conceded  the  function  of  smell,  until  Magendie  was  induced  to 
doubt  the  accuracy  of  this  generally  admitted-  fact,  in  conse- 
quence of  some  experiments  he  performed,  and  was  led  to  trans- 
fer that  office  to  the  fifth. 

By  dividing  the  fifth  pair  in  animals,  in  the  cavity  of  the  cra- 
nium, Magendie  found  that  the  impressions  made  by  certain 
powerful  and  irritating  emanations,  as  caustic  ammonia;  Dippel's 
oil,  and  acetic  acid,  were  not  perceived,  or  did  not  produce  sen- 
sation, although  the  first  pair  or  olfactory  nerves,  remained  en- 
tire. Hence  he  too  hastily  inferred,  that  the  fifth,  and  not  the 
first,  was  the  true  olfactory  nerve.  He  observed,  however,  that 
a  dog,  in  which  the  fifth  pair  was  divided,  could  distinguish  meat 
wrapped  up  in  paper,  which  he  would  unfold  to  obtain  the 
food. 

The  fifth  pair  of  nerves  belong  to  tactile  sensation,  and  it  would 


appear  frorti  th'eae,  and  other  experiments  of  Magendie,  that  the 
olfactory,  optic,  and  gustatory  nervous  tissues,  require  this  species 
of  sensation  to  be  enabled  to  receive  impressions.  Those  senses 
are  put  in  action  by  the  direct  impreasioh  of  their  respective  irri- 
tants or  stimulants,  as  odours  for  the  olfactory  nerve,  rays  of  light 
for  the  retina,  &c.  and  consequently  Oftust  possess  the  sense  of 
touch  to  be  sensible  to  their  impression.  The  fifth  nerve  com- 
municates this  sensibility,  and  when  it  is  divided,  the  sensibility  of 
the  retina  and  olfactory  nervous  tissue  is  lost,  and  the  impressions 
of  irritants  are  no  longer  experienced.  This  appears  to  be  the  true 
explanation  of  the  destruction  of  the  functions  of  those  senses, 
when  the  fifth  nerve  is  divided  in  experiments  or  disorganized 
in  disease;  and  such  is  the  manner  in. which  this  nerve  concurs 
in  the  production  of  the  phenomena  of  those  senses. 

From  the  sensibility  iniparted  by  the  fifth  pair  of  nerves,  irrin 
tating' impressions  cause  sneezing,  and  the  uneasiness  they  pro- 
duce lead  to  blowing  the  nose  for  their  removal.  By  this  means 
this  sense  is  defended  from  those  injurious  influences  that  might 
injure  it 

The  impressions  on  this  sense  have  a  very  decided  efiect  over 
important  organs  of  the  economy.  The  brain  is  evidently  excited 
by  strong  odours  and  stimulation  of  this  sense.  Rousseau,  from 
this  circumstance,  called  smelling  the  sense  of  the  imagination. 
,  In  asphyxia,  and  in  lipothymia,  the  respiratory  apparatus  is 
very  effectively  excited  into  action  by  strong  irritating  effluvia, 
and  the  suspended  process  of  respiration  is  restored.         ^     f . 

The  stomach  is  also  agreeably  stimulated  by  particular  savoury 
smells  that  awaken  the  appetite,  while  it  turns  from  other  odours 
with  loathing  and  disgust. 

The  genital  system  is  not  exempted  from  the  influence  of  the 
olfactory  sense.  Many  odours  it  is  well  known  awaken  erotic 
excitement.  This  circumstance  is  of  more  marked  and  frequent 
occurrence  in  animals,  who  are  more  under  the  government  of 
the  senses,  than  in  man. 

This  sense  attains  to  great  delicacy  by  exercise,  as  is  seen  with 
those  who  are  engaged  in  the  trade  of  perfumes;  and,  on  a  late 
trial  in  London,  it  was  given  in  evidence,  that  the  dealers  in  hu- 
man hair  in  that  city,  were  accustomed  to  distinguish,  by  the 
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smell,  to  what  nation  the  individuals  belonged  from  whom  it  had 
been  taken. 

The  sense  of  smell  is  subject  to  morbid  lesions  arising  from  va- 
rious causes,  and  from  which  the  practitioner  obtains  important 
aid  in  establishing'  a  diagnosis  and  prognosis.  The  deviations 
from  a  natural  state  are,  great  acuteness,  abolition,  and  jierversion. 
The  first,  when  suddenly  displayed,  often  precedes  and  announces 
the  attack  of  cerebral  inflammation;  it  occurs  in  the  commence- 
ment of  some  fevers,  and  attends  often  on  jfiervous  irritations. 

The  loss  of  this  sense  is  occasioned  by  inflammation  of  the  gas- 
tro-intestinal  mucous  membrane,  exciting  irritation,  and  suppres- 
sion of  the  secretion  of  the  Schneiderian  membrane,  or  by  what- 
ever produces  an  arid  condition  of  that  tissue.  It  also  arises 
from  local  diseases  that  carry  a  lesion  into  the  structure  or  func- 
tion of  the  olfactory,  or  of  the  fifth  pair  of  .nerves. 

The  perversion  of  this  sense  occurs  in  chronic  inflammation  of 
the  digestive  mucous  membrane,  and  in  the  close  of  some  fevers. 
The  patient  is  annoyed  with  the  perception  of  putrid  and  fetid 
odours,  which  do  not  really  taint  the  air.     It  is  a  fatal  sign. 

Sense  of  Hearing. 

Sound  is  the  sensation  of  which  a  knowledge  is  acquired  by  the 
sense  of  hearing.  Sound  consists  in  the  impulses  or  vibrations 
communicated  to,  and  repeated  by  the  different  layers  of  air  com- 
posing the  atmosphere,  and  which  proceed  from  similar  vibrations 
or  impulses  produced  in  solid  bodies,  or  other  substances.  These 
vibrations  extend  to  certain  distances,  and  when  they  reach  the 
interior  of  the  ear,  or  organ  of  hearing,  they  cause  a  sensation  de- 
signated as  sound. 

In  this  sense,  the  impression  received  by  the  nerve,  is  not,  as 
in  the  exercise  of  the  preceding  senses,  the  immediate  efl*ect  of 
the  direct  impingement,  or  absolute  contact  of  the  exciting  body, 
but  proceeds  from  it  indirectly  through  the  movements  it  gives 
origin  to  in  the  atmosphere,  and  which  are  transmitted  to  the  au- 
ditory nerve  through  the  tissues  by  which  it  is  enclosed  and  sur- 
rounded. 

The  organ  of  hearing  is  the  ear;  the  essentia!  portions  of  which 


arc  cavities  situated  in  the  petrous  processes  of  the  ossa  tempo- 
rum.  It  is  a  complex  instrument  constructed  on  acoustic  princi- 
ples. The  pavilion  or  concha  collects  the  sonorous  vibrations, 
and  directs  them  into  the  n^eatus  auditorius;  they  are  received  on 
the  membrana  tympani,  which  divides  the  middle  cavity  of  the 
ear  or  tympanum  from  this  canal.  This  cavity  contains  air  which 
reaches  it  through  the  Eustachian  tube,  opening  into  the  posterior 
nares;  it  also  communicates  with  numerous  small  cells  contained 
in  the  mastoid  process.  In  this  cavity  are  situated  four  small 
bones,  the  stapes,  malleus,  os  orbiculare  and  the- incus.  The  first 
is  attached  to  the  membrana  tympani,  and  the  last  to  a  membrane 
closing  a  communicating  opening  from  the  tympanum  into  the 
labyrinth,  the  fenestra  ovale. 

These  bones,  articulated  together,  form  an  angular  lever  ex- 
tending from  the  one  membrane  to  the  other.  They  are  moved 
by  four  small  muscles,  and  by  their  movenients  give  greater  or 
less  tension  to  the  membranes  to  which  they  are  attached. 

The  precise  objects  accomplished  by  these  ossicula  is  not  well 
determined,  though  it  is  most  generally  supposed  the  modulation 
sounds  undergo,  is  accomplished  by  their  action.  Their  loss,  with 
the  exception  of  the  stapes,  does  not  appear,  however,  materially 
to  afiect  this  sense. 

The  most  important  portion  of  this  structure  is  the  labyrinth, 
which  is  divided  into  three  cavities,  cochlea,  semicircular  canals, 
and  vestibule.  These  cavities  are  lined  with  a  very  delicate  mem- 
brane, the  character  of  which  is  not  positively  determined,  and 
they  are  filled  with  a  pellucid  fluid,  called  the  liquor  Cotunnii. 
The  portio  mollis  of  the  seventh  nerve  or  the  acoustic  nerve,  is 
distributed  on  this  membrane  of  the'  labyrinth,  and  filaments  of  it 
float  loosely  in  the  liquor  it  secretes.  This  membrane  is  of  a  tex- 
ture so  exceedingly  delicate,  anatomists  have  not  been  able  to  in- 
vestigate it  in  a  satisfactory  manner. 

The  natutal  condition  of  the  labyrinth  is.  the  essential  requisite 
for  the  exercise  of  this  sense.  The  other  portions  of  the  structure 
may  be  imperfect,  and  even  destroyed,  yet  the  capacity  for  hear- 
ing continues,  and  the  sensation  of  sound  may  be  produced  by 
vibrations  transmitted  through  the  medium  of  the  bones  of  the 
cranium  to  the  auditory  nerve.  In  cases  of  deafness,  it  may  be 
determined,  by  putting  a  watch  in  the  mouth,  and  resting  it  on 
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the  teeth,  or  by  holding  a  tuniog-haigmer  on  the  teetli,  whether 
the  disease  proceeds  from  a  defect  in  the  labyrinth  and  nervous 
organs,  which  is  generally  incurable,  or  depends  on  an  obstruc- 
tion in  the  avenues  leadinjf  to  it.  In  the  first  case,  the  ticking  of 
the  watch,  and  the  sound  of  the  instrument  will  not  be  perceived; 
in  the  last  the  sounds  from  them  may  be  discerned. 

The  nerves  that  pass,  to  the  organ  of  hearing,  are  the  portio 
mollis  of  the  seventh  pair,  which  is  expended  in  the  labyrinth, 
and  is  undoubtedly  the  auditory  nerve;  a  branch  of  the  portio 
dura  of  the  seventh,  wifj^h  h  a  nerve  of  musoular  movements, 
and  is  destined  to  the  mtisdes  of  the  ossicula;  and  a  branch  of  the 
second  division  of  the  fifth  or  the  Vidian  nerve,  and  which  is  a 
nerve  of  tactile  sensation  or  of  feeling. 

In  the  production  of  hearing  the  accessory  parts  collect,  con- 
dense, and  conduct  the  vibrations  or  undulations  of  the  air,  put  in 
motion  by  sonorous  bodies,  to  the  auditory  nerve  floating  in  the 
liquor  of  the  labyrinth,  and  existing  in  its  membrane.  The  im- 
pressions, or  the  excitement  thus  produced  in  the  nerve,  are 
transmitted  to  the  encephalon,  and  being  perceived  by  the  intel- 
ligence, ideas  of  sound  are  acquired  in  its  various  modifications  of 
noise,  speech,  singing,  music,  &c.  which  are  varieties  of  the  same 

phenomenon. 

The  clearness  and  distinctness  of  the  sehsations,  proceeding 
from  sonorous  oscillations,  are  not  similar  in  all  individuals,  or  as 
caused  by  all  bodies.  In  some  they  are  much  more  acute  than  in 
others,  and  they  vary  infinitely  as  to  the  objects  which  have  pro- 
duced the  vibrations. 

The  ideas  derived  from  sound  are  different,  and  all  individuals 
are  not  capable  of  receiving  and  expressing  them  equally  alike. 
This  does  not  depend  on  any  difference  in  the  acuteness  of  the 
sense,  but  would  appear  to  depend  on  the  cerebral  faculties,  in 
which  the  perception  and  appreciation  of  the  sensation  resides. 
Proportionate  or  harmonious  sounds-  convey  to  many,  ideas  with 
fo  much  distinctness,  they  are  enabled  to  impart  them  to  others 
with  similar  capacity,  and  even  to  express  them  in  characters. 
This  is  the  origin  of  music,  and  those  alone,  wh(0  possess  the  or- 
gans or  faculties  that  perceive  this  kind  of  sounds,  can  be  musi- 
cians, or  even  comprehend  the  composition  of  a  piece  of  music. 
Their  sense  of  hearing  is  not  in  fault;  it  is  equally  acute,  equally 


delicate  with  that  of  those  who  understand  and  enjoy  musical  com- 
positions, and  their  defect  can  be  attributed  to  no  other  cause, 
than  a  deficiency  in  the  perceptive  and  judging  faculties. 

To  these  individuals  music  possesses  no  other  character  than 
that  of  noise,  and  may  be  agreeable  or  disagreeable,  but  they  can 
never  acquire  a  knowledge  of  those  fine  shades  of  difference  con- 
stituting tone;  nor  the  slightest  comprehension  of  the  mathema- 
tical relation  that  sounds  bear  to  each  other. 

The  sense  of  hearing  is  essential  to  speech,  and  all  individuals 
are  capable  of  speech  who  possess  hearing,  as  all  are  endowed 
with  the  perceptive  organs  of  language.  Hearing  is  the  guide 
that  directs  the  movements  of  the  tongue,  lips,  fauces,  &c.  by 
which  the  modifications  of  sound,  called  speech,  are  produced. 
All  who  are  unfortunately  born  with  defective  organs  of  hearing, 
or  which  become  injured  early  in  life,  are  incapable  of  speech, 

and  remain  dumb. 

That  it  may  be  clearly  distinguished,  sound  must  not  be  too 
loud,  or  sink  too  low.  When  iiis  too  loud,  the  impressions  are 
confused,  are  beyond  the  mode  of  action  of  the  nerve,  and  the 
perception  of  them  is  indeftpite;  when  too  low,  they  are  indis- 

tinct 

Sounds  of  great  intensity,  by  the  violence  of  the  impulse  com- 
municated to  the  delicate  structure  of  the  ear,  frequently  injure 
it,  and  destroy  hearing.     This  circumstance  has  repeatedly  oc-. 
curred  to  cannoneers  serving  heavy  artillery  during  the  sieges  of 

fortified  places. 

The  impressions  on  this  sense  are  experienced  in  other  organs 
of  the  economy.  It  is  well  known,  that  certain  sounds  cause  an 
unpleasant  sensation  in  the  teeth,  and  others  are  accused  of  giving 
a  disposition  to  evacuate  the  bladder. 

No  one  can  contest  the  power  this  sense  is  capable  of  exercising 
over  the  moral  or  pathetic  faculties.  All  the  passions  and  emotions 
of  the  soul  are  at  its  command,  and  are  called  forth  at  the  will  of 
a  skilful  performer,  by  the  magic  sway  of  musical  sounds.  Mu- 
sic was  at  times  employed  by  the  Greek  physicians  as  a  thera- 
peutic resource,  and  it  is  probably  too  much  neglected  in  modern 

practice. 

The  excitement  occasioned  by  certain  sounds,  such  as  are  loud, 
shrill,  and  piercing,  is  exceedingly  distressing  to  those  who  arc 
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affected  with  cerebral  excitement,  or  suffer  Under  nervous  irrita- 
tion, and  may  cause  aggravation  of  the  disease.  I  once  witnessed 
in  a  patient,  in  the  Pennsylvania  Hospital,  subject  to  paroxysms 
of  mania,  and  who  had  been  a  military  officer,  a  violent  attack 
brought  on  while  walking  calmly  in  the  yard,  by  the  sound  of  a 
trumpet,  which  was  blown  as  a  troop  of  horse  was  passing.  He 
seized  a  stick,  addressed  a  tree  as  Napoleon,  and  commenced  a 
furious  assault.  * 

Plaintive  and  melodious  sounds  are  tranquillzing,  and  often  al- 
lay nervous  irritation.  }  sltendeda^  gentleman  from  Virginia,  who 
was  an  amateur  of  music,  and  a  very  fine  performer  on  the  flute, 
in  an  attack  of  pneumonia.  Being  absent  from  home,  he  became 
very  much  depressed  in  spirits  during  his  convalescence,  and  his 
nervous  system  was  exceedingly  irritable,  particularly  in  the 
night,  when  he  was  restless  and  could  not  sleep.  I  became  ap- 
prehensive of  nostalgia.  While  in  this  state,  some  pleasing  me- 
lodies were  accidentally  performed  under  his  window  on  a  hand- 
organ,  with  which  he  was  muclf  delighted.  His  mind  was  im- 
mediately composed,  and  he  engaged  the  man  to  continue  his 
performance;  he  obtained  a  quiet  night  with  comfortable  sleep. 
He  repeated  the  experiment  with  a  similar  result,  and  soon  re- 
covered. 

This  sense  is  subject  to  be  variously  affected  in  disease.  Slight 
derangements  in  the  accessory  portions  of  the  structure  diminish 
often  the  distinctness  and  accuracy  of  the  impression,  and  the 
sense  is  made  to  appear  imperfect.  Too  great  flatness  of  the  con- 
eha,  by  not  directing  the  sounds  into  the  meatus,  will  have  this 
effect. 

The  membrane  lining  the  meatus,  secretes  a  waxy  matter, 
which  is  sometimes  indurated,  and  blocks  up  this  avenue.  At 
other  times  it  is  not  secreted,  and  the  too  great  dryness  of  this 
passage  causes  a  confusion  in  the  vibratory  impulses  of  the  air,  as 
transmitted  through  it.  These  opposite  conditions  are  equally 
causes  of  hardness  of  hearing. 

The  free  communication  of  the  tympanum  through  the  E«sta- 
chian  tube  with  the  external  air,  is  a  positive  requisite  that  the 
air  contained  in  it,  may  continue  the  vibrations  that  impinge  on 
the  membrana  tympani,  and  thus  be  communicated  to  the  liquor 
of  the  labyrinth.     The  occlusion  of  this  tube  is  consequently  a 


cause  of  deafness,  and  which  is  cured  by  perforating  the  mem- 
brane of  the  tympanum,  as  proposed  by  Sir  A.  Cooper. 

Inflammation  of  the  organs  of  the  ear  is  a  common  result  of  expo- 
sure to  cold,  and  is  accompanied  with  excruciating  pain.  It  some- 
times occurs  that  the  inflammation  extends  into  the  mastoid  cells, 
brings  on  caries  of  the  osseous  structure,  and  is  the  source  of  great 
distress,  and  frequently  of  great  danger  to  the  patient,  by  involving 
the  coverings  of  the  brain,  or  the  brain  itself!  It  has  from  this  cause 
produced  all  the  symptoms  of  cerebral  inflammation,  and  in  some 
cases  of  malignant  intermittents. 

Deafness^  when  it  succeeds  to  diseases  of  the  brain,  or  its  mem- 
branes, as  l^drocephalus,  apoplexy,  &c.  proceeds  generally  from 
lesion  in  the  nervous  organs  of  this  sense,  and  is  irremediable. 

This  sense  is  affected  as  a  symptom  in  diseases.  It  is  frequently 
excessively  acute.  This  occurs  in  cerebral  irritations,  in  the  first 
stages  of  fever,  &c.  It  is  diminished  in  its  acuteness  as  fevers  ad- 
vance into  the  typhoid  or  adynamic  character,  but  is  not  an  un- 
favourable sign. 

Perversion  or  vitiation  of  this  sense  is  not  unusual;  the  patient 
is  then  annoyed  with  the  perception  of  sounds  that  have  no  real 
existence,  as  the  ringing  of  bells,  tinkling  of  metallic  sounds, 
sound  of  beating,  of  the  wind,  of  the  rushing  of  water,  burring, 
&c.     These  are  to  be  taken  as  signs  of  cerebral  excitement. 

Sense  of  Sight. 

The  organs  of  this  sense,  like  those  of  hearing,  are  a  complex  ap- 
paratus, including  an  instrument  constructed  on  physical  principles 
combined  with  instruments  acting  on  organic  or  vital  principles. 

This  apparatus  consists  of  the  eye,  a  dioptrical  instrument,  the 
optic  nerve,  and  tubercula  quadrigemina,  which  are  portions  of 
the  medulla  oblongata. 

By  the  exercise  of  this  sense  are  acquired  the  ideas  of  colour, 
figure,  and  probably  of  the  distance  and  magnitude  of  bodies. 

The  immediate  agent  exciting  visual  impressions  is  light,  the 
specific  stimulus  of  the  optic  nervous  sensibility.  Bodies  are  vi- 
sible only  because  they  reflect  to  the  eye  a  part  of  the  rays. of 
light  they  receive.  This  matter  possesses  extreme  subtleness,  and 
emanates  from  bodies  that  are  luminous,  as  the  sun,  &c.  It  moves 
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with  inconceivable  velocity,  and,  in  parting  from  bodies,  it  forms 
diverging  cones,  moving  always  in  a  direct  line.  It  is  susceptible 
of  refraction  in  passing  from  one  medium  to  another,  and  of  re- 
flection, when  the  angle  formed  by  the,  reflected  raiy  is  equal  to 
that  of  its  incidence.     . 

Light  is  a  compound  matter,  having  various  properties,,  and  is 
productive  of  varied  efiects.  Its  particles  possess  very  diflerent 
temperatures;  some  rays  raising  the  thermometer  more  than 
others;  and  they  are  gifted  with  the  power  of  causing  chemical 
actions  of  diflerent  kinds.  Its  effects  in  this  way,  render  it  a  con- 
spicuous agent  in  the  operation  of  chemical  phenomena.  It  is 
susceptible  of  decomposition,  by  which  m^ans  the  preceding  facts 
are  determined;  and  it  may  further  be  separated  into  diflerent  co- 
lorific rays,  each  of  which  excite  a  specific  impression  on  the  re- 
tina, and  thus  imparts  the  sensation  and  perception  of  particular 
colours.  . 

A  short  exposition  of  the  organs  concerned  in  vision  will  be 
required  to  comprehend  its  mechanism,  and  the  various  causes 
that  interfere  with  the  natural  exercise  of  this  sense,  or  totally 
destroy  it 

The  eye,  which  is  the  physical  instrument  of  vision,  is  com- 
posed of  several  distinct  portions,  the  design  of  which  is  diflerent. 
1st,  It  contains  a  series  of  transparent,  refracting  media,  that  dis- 
pose the  rays  of  light  in  a  certain  order;  these  are  the  cornea, 
aqueous  humour,  lens,  and  vitreous  humour.  2d,  Means  are  pro- 
vided to  regulate  the  introduction  of  light,  and  to  absorb  or  neu- 
tralize it  after  it  has  accomplished  its  purposes  in  vision.  3d,  It 
possesses  a  nervoso-vascular  tissue  or  membrane,  the  retina,  ana- 
logous in  its  structure  to  the  cerebral  medullary  substance:  this  is 
commonly  supposed  to  be  an  expansion  of  the  optic  nerve,  but 
there  is  a  marked  diflerence  between  the  structure  of  the  two.  4th, 
It  has  a  special  case,  called  the  sclerotic  coat,  which  contains  and 
supports  the  preceding  parts. 

To  adapt  this  instrument  to  the  complete  and  entire  performance 
of  its  offices,  an  accessory  apparatus  was  required  and  is  provided; 
1st,  the  socket  which  protects  the  eye  from  external  violence; 
2d,  the  muscles  that  move  the  globe  of  the  eye,  and  place  it  in  the 
line  of  vision  of  different  objects;  3d,  the  prolongations  of  the  skin 
forming  the  eyelids,  which  are  moveable  curtains  for  the  protec- 


tion of  the  anterior  face  of  the  eye,  exclude,  or  admit  the  light  at 
will,  and  defend   the  eye  in  sleep;  by  their  constant  move- 
ments they  spread  over  the  eye  the^oisture  of  the  tears,  which 
they  conduct  along  the  triangular  canal,  formed  by  their  edges, 
to  the  excretory  ducts  leading  to  the  nostrils;  4th,  the  eyelashes 
arrest  the  floating  dust  and  atoms  diflused  in  the  atmosphere, 
which  would  otherwise  irritate  and  inflame  the  eye;  5th,  the  eye- 
brows serve  to  absorb  redundant  light,  and  shelter  the  eye  from 
the  sweat  that  would  trickle  from  the  forehead  into  it;  and  6th, 
the  lachrymal  glands  that  secrete  the  tears,  maintaining  the  hu- 
midity and  the  transparency  of  the  cornea  by  which  the  pencils 
of  light  penetrate  the  chambers  of  the  eye,  and  which  dilute  and 
wash  away  offending  matters  that  become  applied  to  the  con- 
junctiva. 

Of  the  accessory  parts,  the  eyelids  and  the  tears  are  the  most 
important  in  the  preservation  of  vision.  The  exUppation  of  the 
eyelids  is  always  productive  of  a  destructive  and  mortal  ophthal- 
mia. The  loss  of  the  tears  prevents  the  movement  of  the  eye  be- 
tween its  lids,  and  from  the  adherence  of  foreign  matters  on  its 
surface  a  fatal  inflammation  results. 

The  globe  of  the  eye  is  the  organ  in  which  the  acts  of  vision 
properly  occur;  it  contains  the  diopti'ical  apparatus  by  which  the 
luminous  rays  are  conducted  and  concentrated  on  the  nervous 
tissue,  which  is  spread  on  its  posterior  internal  surface,  and  on 
which  the  sensitive  impression  is  received.     -     .^  ' 

From  every  visible  point  diverging  rays  of  light  emanate;  a 
portion  of  which  fall  on  the  cornea,  forming  a  cone,  of  which  the 
cornea  is  the  base;  after  penetrating  the  cornea  they  reach  the  re- 
tina, passing  through  the  aqueous  humour,  the  lens  and  vitreous 
humour,  which  refract  all  the  rays  that  are  not  in  a  direct  line 
with  the  optic  axis,  and  thus  a  second  cone  is  formed,  whose  sum- 
mit is  at  the  retina,  and  whose  base,  opposed  to. that  of  the  first, 
is  at  the  pupil.  The  first  eone,  without  the  eye,  is  called  the  ob- 
jective cone;  the  second,  within  the  eye,  is  called  the  ocular 
cone.  This  disposition  occurs  with  every  fasciculus,  or  bundle 
of  rays,  that  proceed  from  the  superior,  inferior  and  intermediate 
points  of  the  surface  of  a  visible  body.  But  the  cones  that  are 
projected  from  the  superior  points,  are  united  on  the  retina,  be- 
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low  the  spot  where  falls  the  cone  from  the  centre;  and  the  cones 
that  emanate  from  the  inferior  points,  on  the  contrary,  fall  on  the 
retina,  above  the  point  occti^ped  by  the  cones  in  the  axis  of  the 
eye. 

By  this  disposition  the  various  luminous  cones  that  are  pro- 
jected by  all  the  points  of  a  visible  surface  of  an  object,  cross  each 
other  at  a  point  in  the  crystalline  lens,  called  the  optic  centre  of 
the  crystalline,  and  form  an  outline  or  image  of  that  object  on  the 
retina,  but  in  a  reversed  position. 

Two  conditions  are  essential  that  the  visual  impression  on  the 
retina  should  produce  the  vision  of  an  object;  Ist,  a  sufficient  ex- 
tent of  the  retina  must  be  occupied  by  it,  so  that  the  different 
points  may  be  appreciated;  2d,  the  impression  should  be  distinct, 
that  is,  the  luminous  cones  of  rays  should  rest  their  summits  im- 
mediately on  the  retina.  These  conditions  vary  according  to  the 
size  of  the  bo^y  seen,  and  its  distance  from  the  eye. 

When  bodies  are  exceedingly  minute,  the  eye  cannot  perceive 
them — the  rays  they  project  are  faint,  and  occupy  too  small  a 
space  of  ^he  retina  to  make  a  sensible  impression.  This  defect  is 
remedied  by  art  in  the  construction  of  instruments  called  mi- 
croscopes. 

If  bodies  are  too  near,  the  divergency  of  the  rays  proceeding 
from  them  is  so  great,  the  refracting  powers  of  the  eye  cannot 
bring  their  forms  on  the  retina,  but  which  is  thrown  beyond  it 

When  they  are  too  remote  bodies  cease  to  be  seen.  This  arises 
from  the  absorption  of  the  rays  of  light  coming  from  them  in  the 
long  course  they  traverse.  The  distance  may  aho  produce  so 
feeble  an  impression,  it  ceases  to  be  perceptible.  The  distance  at 
which  bodies  are  seen,  varies  with  individuals.  It  depends  on 
the  sensibility  of  the  retina,  and  the  colour  of  the  object 

Between  the  most  remote  and  nearest  points  of  distinct  vision, 
there  are  numerous  other  points  in  all  which  vision  is  perfect 
The  eye  must  be  modified  in  some  manner  to  accomplish  this 
end  of  distinct  vision,  in  so  many  thousand  points  of  very  differ- 
ent distances.  Many  efforts  have  been  made  to  give  a  solution 
of  the  manner  in  which  this  modification  is  accomplished.  None 
yet  proposed  are  free  from  strong  objections.  It  most  probably 
depends  on  the  iris. 
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The  distance  of  distinct  vision  varies  greatly  in  individuals. 
The  differences  in  this  respect  may  be  included  between  two  ex- 
tremes, that  constitute  myopy  and  presbyopy. 

In  myopy  the  visual  point  or  distance  from  the  «ye,  in  which 
vision  is  most  distinct,  is  approximated  to  the  eye:  objects  can 
be  seen  only  when  they  are  approached* very  close  to  it  This 
state  of  vision  is  induced  by  various  causes  affecting  the  organ  of 
sight;  1st,  the  eye  may  possess  too  strong  a  refracting  power,  or 
be  deficient  in  its  depth;  2d,  the  cornea  and  crystalline  may  be 
too  convex,  and  the  humours  are  too  dense;  3d,  or  the  retina  is 
not  of  a  sufficient  distance  from  the  lens.  In  consequence  of  these 
defects,  the  visual  focus  of  the  rays  from  remote  bodies  is  formed 
in  the  vitreous  humour  before  arriving  at  the  retina,  and  the  ob- 
jects are  not  seen.  This  cause  of  defective  vision  is  very  common 
in  early  age,  and  is  rectified  by  the  changes  induced  by  advanced 
life.    To  obviate  if,  concave  glasses  that  separate  the  rays  are  to 

be  employed. 

Presbyopy  is  the  reverse  of  the  preceding.  The  visual  point 
is  more  removed  from  the  eye  than  natural,  and  bodies  can  be 
perceived  only  when  remote  from  it.  The  organization  of  the 
eye  is  directly  the  opposite  of  that  producing  myopy.  The  re- 
fractive power  is  too  feeble,  or  the  retina  too  distant  from  the 
crystalline  lens,  and  objects  that  are  near  the  eye  are  not  seen, 
because  the  point,  where  the  rays  proceeding  from  them  unite  in 
a  foous,  is  beyond  the  retina.  This  defect  occurs  in  the  aged,  and 
augments  with  age,  which  always  enfeebles  the  refractive  powers 
of  the  eye.     Convex  glasses  are  required  to  remedy  this  defect 

of  vision. 

In  some  individuals  both  these  states  of  vision  exist  One  eye 
being  myopic,  the  other  presbyopic 

In  the  mechanism  of  vision  it  is  thus  seen,  that  the  apparatus 
of  the  globe  of  the  eye  is  that  of  a  dioptrical  instrument,  more 
perfect  than  any  that  has  been  invented  by  art.  The  end  of  this 
arrangement  is  to  collect  the  divergent  rays,  projected  by  visual 
bodies,  into  foci  or  points,  on  the  retina,  the  nervous  tissue  of  the 
eye,  on  which  stimulations  or  impressions  are  developed  by  the 
contact  of  luminous  rays.  Here  commences  the  viUl  part  of  the 
phenomena  of  vision,  and  those  terminate  that  are  connected  with 
physics. 
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The  organic  structure  in  which  the  vital  phenomena  of  vision 
are  seated,  are  the  retina,  the  optic  nerves,  and  the  tubercula 
quadrigemina. 

The  retina  lines  the  choroid  coat,  and  is  a  soft)  thin,  pulpy, 
nearly  transparent  membrane.  It  embraces,  on  its  inner  or  con- 
cave surface,  the  vitreous  humour,  but  does  not  adhere  to  it.  Be- 
hind it  receives,  or  is  connected  with  the  optic  nerve.  Exterior 
to  the  point  of  junction  of  the  optic  nerve,  and  about  a  line  dis- 
tant from  it,  in  the  direction  of  the  axis  of  the  eye,  is  a  yellowish 
spot,  called  the  yellow'spot  of  Scempiering.  This  spot  does  not  exist 
in  the  retina  of  all  animals/  but  only  in  man,  some  qnadrumana, 
and  lizards.  Being  directly  in  the  axis  of  the  eye,  the  images  or 
impressions  of  luminous  rays  are  received  on  it;  and  small  as  it  is, 
it  has  a  degree  of  magnitude  sufficient  to  ^mit  nearly  all  the 
images  that  are  thrown  on  the  retina. 

The  retina  is  constituted  of  vessels  derived  from  the  central 
artery  of  Zinn,  placed  in  the  centre  of  the  optic  nerve,  and  of 
nervous  matter.  It  is  generally  considered  as  an  expansion  of  the 
optic  nerve.  M.  Ribes  regards  it  as  a  particular  membrane  to 
which  the  optic  nerve  is  distributed,  and  thus  makes  it  analogous 
to  other  membranes.  I  am  disposed  to  consider  the  retina  as 
nervous  membrane  or  tissue,  independent  of  the  optic  nerve, 
which  is  only  in  junction,  or  connected  with  it.  The  difference 
between  the  two  appears  too  great  to  authorize  us  to  look  on  the 
retina,  as  the  mere  expansion  of  the  fibres  of  the  optic  nerve. 

The  optic  nerve  lying  between  the  retina  and  the  brain,  is  the 
medium  of  connexion  between  them.  The  optic  nerves  were 
formerly  believed  to  terminate  in,  or  proceed  from  the  thalami 
optici.  Gall  has,  however,  shown  this  is  an  error,  and  that  they 
really  come  from  the  anterior  pair  of  the  tubercula  quadrigemina. 
They  receive  also  fibres  from  the  corpus  geniculatum  externum, 
and  from  a  mass  of  gray  substance,  called  tuber  cinereum.  Over 
the  sella  turcica  of  the  sphenoid,  the  optic  nerves  are  in  apposi- 
tion or  junction  with  eatih  other.  It  is  a  subject  yet  undetermined, 
on  which  different  opinions  continue  to  exist,  whether  the  optic 
nerves  decussate,  are  joined  and  confounded  together,  or  are  in 
mere  approximation  at  this  point.  Comparative  anatomy  and 
pathological  observations  may  be  appealed  to  in  support  of  either 
doctrine. 


In  the  nervous  division  of  the  mechanism  of  vision,  the  impres- 
sion made  by  luminous  rays  on  the  retina  are  transmitted  along 
the  optic  nerve,  and  are  received  by  the  anterior  pair  of  the  tu- 
bercula quadrigemina.  The  sensation  constituting  vision,  is  then 
produced,  but  in  a  manner  utterly  inexplicable,  and  in  fact,  in- 
comprehensible by  our  limited  intelligence.  What  we  know  as 
certain  is,  that  the  integrity  of  these  parts  is  essential  for  vision 
to  exist.    Lesion  in  either  occasions  its  loss. 

From  the  function  of  vision  is  derived  pur  knowledge  of  the 
forms  and  colours  of  bodies.  It  is  doubtful  whether  alone,  un- 
aided  by  the  other  senses,  it  informs  us  of  their  distances  and 
magnitudes.  From  the  relation  of  Chesselden,  as  to  the  first  im- 
pressions after  couching,  on  a  person  either  born  blind,  or  who 
had  no  remembrance  of  having  ev6r  seen,  it  might  be  inferred, 
that,  in  the  first  instance,  visual  objects  appear  as  though  directly 
applied  to  the  eye,  and  it  is  only  through  the  sense  of  touch,  cor- 
recting the  errors  of  vision,  we  acquire  a  knowledge  of  the  dis- 
tances and  magnitude  of  bodies. 

Another  circumstance  has  engaged  the  attention  of  opticians 
and  physiologists  to  explain.  It  is  the  fact,  that  the  images  of 
visual  objects,  painted  on  the  retina,  are  reversed.  How,  then, 
does  it  happen,  they  are  seen  to  be  in  their  true  position?  Bufibn 
and  Lecat  conjectured,  that,  primitively  bodies  are  seen  reversed, 
but  that  touch  undeceives  us  in  this  respect,  and  by  habit  and 
education  we  learn  to  see  them  in  their  proper  position. 

Gall,  opposing  all  the  solutions  that  have  been  attempted,  de- 
nies the  necessity  of  making  it  a  question  for  examination.  He 
considers  it  an  abuse  of  the  physical  phenomena  of  vision,  applied 
to  the  vital  or  organic  part  of  the  function.  Vision  is  not  the  con- 
sequence of  the  figure  of  visual  objects  being  painted  on  the  re- 
tina, but  of  the  action,  the  impression  excited  in  it  by  the  rays  of 
light,  which,  arriving  through  transparent  media,  form  on  it,  as 
an  accident  only,  an  image  of  the  object  seen.  Visible  bodies  to 
be  seen,  no  more  require  to  be  painted  on  the  retina,  than  do  sa- 
pid bodies  on  the  tongue,  odours  on  the  nostrils,  &c.  The  mode 
of  production  of  the  sensations  is  the  same  in  all  the  senses.  In 
the  case  related  by  Chesselden,  no  distinction  was  at  first  made 
between  sight  and  touch. 

A  discussion  has  arisen  on  another  point  of  vision,  in  which 
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physiologists  are  widely  different  in  their  views.  Vision  is  per- 
formed by  two  organs,  two  impressions  are  received,  yet,  in  com- 
mon circumstances,  but  one  object  is  perceived.  Various  solutions 
have  been  offered  of  this  difficulty,  but  none  are  entirely  satisfac- 
tory. Gall  cuts  the  knot  by  denying  that  two  impressioiis  are 
made.  He  contends  that  in  active  vision  one  eye  alone  is  em- 
ployed. Lecat  had  previously  announced  the  same  idea,  and  as- 
serted that  the  right  eye  is  employed  in  vision.  This  explana- 
tion is  not  admissible.  When  the  eye  is  uncovered,  the  rays  of 
light  must  enter  its  chambers,  and  reach  the  retina,  on  which  it 
will  of  consequence  make  an  impression,  and  an  object  be  thus 
formed  on  each  retina,  though  there  be  the  perception  of  only  a 
single  object 

No  explanation  of  this  remarkable  phenomenon,  yet  of- 
fered, can  be  regarded  as  satisfactory,  or  is  exempted  from  nu- 
merous forcible  objections  that  may  be  opposed  to  it.  In  all 
the  speculations  on  this  subject,  the  encephalic  organs,  in  which 
terminate  the  series  of  impressions  or  movements  constituting 
this  sense,  have  been  entirely  overlooked:  yet  it  is  more  than  pro- 
bable, that  in  them  resides  the  real  cause  of  this  singular  circum- 
stance. What  has  led  me  to  this  conjecture,  and  which  seems  to 
confirm  it,  is,  that  in  affections  of  the  brain,  vision  is  frequently 
double,  though  the  eyes  remain  in  their  usual  and  natural  state; 
and  the  phenomenon  can  be  attributed  to  no  other  of  the  visual 
organs,  than  those  located  in  the  brain. 

The  facts  I  have  observed  in  my  own  vision,  will  probably 
throw  some  light  on  this  subject  Vision  is  different  in  each  of 
my  eyes;  that  of  the  left  is  myopic,  that  of  the  right  approaches 
to  presbyopy.  When  I  place  myself  at  a  window  facing  the 
south,  and  look  towards  the  south-west,  with  the  shutter  in  a  po- 
sition to  interrupt  the  sight  towards  the  west,  the  left,  or  myopic 
eye  is  that  which  first  receives  the  rays  of  light  proceeding  from 
objects  moving  from  the  west  towards  the  east,  or,  in  other 
words,  first  perceives  them  as  they  clear  the  obstruction  of  the 
shutter;  and  it  is  the  last  that  receives  the  rays  of  light  from  ob- 
jects passing  from  the  east  to  the  west  when  interrupted  by  the 
image  of  the  shutter.  Now,  I  invariably  remark,  that  when  ob- 
jects approach  from  the  westward,  I  first  perceive  a  faint,  indis- 
tinct image,  corresponding  to  the  vision  of  the  left  or  myopic 


eye,  which,  in  an  instant,  is  succeeded  by  a  well-defined,  distinct 
image,  answering  to  the  vision  of  the  right  eye.  The  reverse  oc- 
curs with  objects  receding  from  me,  or  passing  westward,  the  dis- 
tinct image  of  my  common  vision  disappears,  and  an  indistinct 
image  remains  for  an  instant  after  it,  which  is  the  confused  im- 
pression on  the  retina  of  the  left  or  myopic  eye. 

My  vision,  both  for  distant  objects  and  those  approximated  to 
me,  is  perfect;  and  without  examination,  I  should  never  have  sus- 
pected a  defect  in  either  organ  of  sight  When  reading,  which  I 
commonly  do  at  the  focal  distance  of  six  inches,  if  I  close  the 
right  eye,  the  letters  continue  perfectly  distinct,  and  the  vision 
is  clear,  but  if  I  shut  the  left  eye,  I  can  perceive  nothing  but  con- 
fused, interrupted,  black  lines,  and  to  obtain  distinct  sight,  I  am 
compelled  to  remove  the  book  to  the  distance  of  twelve  inches 
from  the  eye.  In  reading,  it  is  consequently  the  left  eye  alone 
that  excites  perceptive  impressions. 

The  reverse  of  this  prevails  in  distant  vision.  When  I  am 
looking  at  remote  objects,  and  close  my  left  eye,  my  vision  con- 
tinues perfect  as  before;  I  see  distinctly;  but  if  I  shut  the  right 
eye  and  look  with  the  left,  I  can  perceive  no  object  clearly  be- 
yond the  distance  of  twelve  or  fifteen  inches.  Distant  vision  is 
of  course  entirely  performed  by  the  right  eye. 

From  these  observations  the  following  inferences  are  deduci- 
ble;  1st,  that  vision  may  be  perfect,  notwithstanding  each  organ 
of  vision  may  be  defective,  provided  those  defects  are  not  simi- 
lar, and  are  limited  solely  to  the  focal  distance;  2d,  that  vision 
proceeds  from  impressions  on  one  eye  when  both  are  apparently 
engaged  in  its  production;  and  3d,  that  the  .strongest  impression 
on  the  retina  is  alone  perceived,  and  which  may  proceed  al- 
ternately from  the  one  or  the  other  eye,  according  to  the  focal 
distance  of  distinct  vision. 

Several  years  past  I  was  subjected  to  great  personal  and  mental 
exertion,  accompanied  with  anxiety  of  mind.  My  nervous  sys- 
tem became  considerably  affected,  and  amongst  other  symptoms 
that  came  on,  was  double  vision.  I  had  constantly  before  me  a 
strong  distinct  image,  which  was  the  vision  of  the  right  eye;  and 
a  confused  indistinct  image,  lateral  to  the  first,  and  which  pro- 
ceeded from  the  impressions  on  the  retina  of  the  left  eye.  This 
state  of  my  vision  was  so  unpleasant,  especially  in  walking,  I 


t/ 


If. 

ii 


■WW" 


1#4 


FUNCTIONS  OF  RELATION. 


FUNCTIONS  OF  RELATION. 


165 


l^ 
]*■■ 


ftt 


was  forced  to  limit  my  sight  to  the  one  eye,  by  wearing  a  shade 
over  the  left  It  continued  nearly  four  months.  I  have  expe- 
rienced temporary  returns  in  the  summer  season,  during  very 
warm  weather,  and  when  exercising  in  the  sun.  Whilst  affected 
in  this  manner,  no  alteration  was  perceptible  in  the  axis  of  either 
eye,  and  the  doubleness  of  sight  appeared  to  depend  solely  on  the 
central  nervous  organs  in  the  encephalon,  in  which  had  been  de- 
veloped, prolonged  excitement  and  congestion. 

The  axis  of  the  eye,  or  the  yellow  spot  of  Soemniering,  is  the 
point  of  most  distinct  vision,,  and  when  the  eyes  are  directed  to 
an  object,  the  cones  of  light  reflected  from  it  always  fall  on  cor- 
responding points  of  each  retina.  In  this  case  vision  is  always 
single;  but  if  the  figure  of  one  eye  be  distorted,  so  as  to  change 
its  natural  axis,  as  by  pressing  on  it;  or  the  eyes  do  not  corres- 
pond in  their  movements,  as  in  the  inebriated  and  in  voluntary 
squinting,  when  the  pencils  of  luminous  rays  do  not  fall  op  cor- 
responding points  of  each  retina,  objects  are,  then,  seen  to  be 
doubled. 

Some  phenomena  connected  with  the  action  of  the  retina^  are 
manifested  in  the  peO'ception  of  colours,  that  merit  attention.  If 
the  eyes  be  direeted,  after  looking  intently  on  a  coloured  object, 
to  a  white  surface,  a  spectrum  is  seen  having  the  form  of  that 
object,  but  of  a  different  colour.  The  second  is  called  the  acci- 
dental colour  of  the  first,  and  usually  holds  a  fixed  relation  to  an 
original  colour,  but  is  always  much  fainter,  than  when  proceeding 
from  the  actual  excitement  of  coloured  rays.  Thus,  after  looking 
at  red,  the  spectrum  and  accidental  colour  will  be  a  very  faint 
blue  mixed  with  green;  after  orange,  blue  mixed  with  indigo;  af- 
ter yellow,  indigo  with  violet;  after  green,  violet  with  a  tingle  of 
red.  White  and  black  are  accidental  colours  to  each  other;  for, 
after  looking  at  black,  a  white  surface  appears  still  whiter;  and 
i^ter  looking  at  white,  black  is  deepened  in  its  intensity. 

This  phenomenon,  most  probably,  depends  on  the  continuance 
of  the  stimulation  excited  by  the  impressions  of  the  coloured  rays 
after  they  are  withdrawn,  though  in  diminished  force.  The  per- 
ception of  colours  proceeds  from  the  power  possessed  by  colorific 
rays  to  cause  movements  in  the  retina,  and  each  colour  must  have 
the  capacity  to  excite  specific  movements.  When  the  retina  has 
been  stimulated  by  any  one  colour  for  a  certain  time,  and  with  a 


certain  energy,  its  movements  do  not  instantly  subside  on  the 
cessation  of  the  stimulation,  but  gradually  decline,  and  the  move- 
ments of  less  intensity,  which  then  ensue,  give  the  perceptions  of 
other  tints.  The  accidental  colours  are  always  those  that  are  of 
inferior  exciting  powers  to  the  original  colour. 

This  explanation  of  the  preceding  phenomena  receives  con- 
firmation from  another  singular  circumstance  to  be  remarked  in 
vision,  which  is,  that  different  colours  on  the  same  surface,  will 
produce  the  perception  of  an  intermediate  colour;  for  instance, 
small  black  spots,  or  small  black  print,  on  a  red  ground,  appear 
oreen.  The  retina  is  actively  and  extensively  stimulated  in  a  spe- 
cific mode  by  the  red  rays  in  the  points  on  which  they  fall,  and 
this  awakens  the  perception  of  red  colour;  the  points  of  the  re- 
tina that  receive  no  rays,  (none  being  reflected  from  the  black 
spots,)  whence  is  imparted  the  sense  of  blackness,  suffer  partially 
the  movements  excited  by  the  red  rays  in  the  surrounding  parts, 
and  which  extend  into  them;  and  this  feebler  action  of  the  retina 
in  those  points  occasions  the  same  perception  as  would  have  oc- 
curred! from  the  actual  impression  of  green  rays,  which  are  less 
stimulant  than  red,  and  excite  a  lower  degree  of  action. 

That  vision  may  be  distinct,  the  retina  must  receive  only  a  cer- 
tain degree  of  impression  or  stimulation,  which  has  a  limited  range. 
Above  or  below  that  range  vision  ceases  to  be  clear.  When  lights 
are  too  brilliant,  and  colours  too  glaring,  the  retina  is  over-stimu- 
lated, its  movements  are  confused,  and  objects  are  seen  imper- 
fectly; it  is  called  dazzling:  when  the  light  is  too  feeble,  the  re- 
tina is  not  sufficiently  impressed  to  produce  distinct  movements, 
and  objects  are  with  difficulty  discerned,  or  are  entirely  ob- 

scused. 

The  sudden  passage  from  a  very  clear  to  a  dull  light,  as  going 
from  the  sunshine  into  a  darkened  room,  renders  the  retina  in- 
susceptible for  a  short  time  to  impressions;  it  is  a  temporary 
blindness.  Highly  stimulated  in  the  first  instance,  this  nervous 
tissue  cannot  experience  the  fainter  impressions  in  the  second, 
until  iU  movements  have  subsided  to  a  level  with  those  im- 
pressions. 

Exposed  for  a  considerable  period  to  either  of  the  foregoing 
conditions— a  dazzling  light  or  a  profound  obscurity— the  retina  is 
deteriorated,  and  vision  is  impaired  or  completely  destroyed.  In 
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the  first  case,  the  excessive  stimulation  brings  on  sanguine  irrita- 
tion with  change  of  structure  in  the  retina;  in  the  last  case,  the 
want  of  the  exercise  of  function  leads  to  a  state  of  asthenia  and 
atrophy  of  the  organ. 

That  vision  may  confer  its  full  extent  of  usefulness,  the  eye 
must  be  capable  of  various  movements;  and  for  which  purpose  it 
is  provided  with  different  muscles.  The  movements  these  mus- 
cles bestow  on  the  eyeball,  place  its  axis  in  the  direction  of  the 
objects  of  vision;  they  guard  it  from  injury  by  withdrawing  its 
surface  from  hurtful  impressions,  or  by  removing  matters  that 
would  otherwise  prove  irritating. 

Besides  the  voluntary  motions  impressed  on  the  eyeball  in 
vision,  it  executes  involuntary  movements,  which  were  first  indi- 
cated by  Mr.  Charles  Bell,  by  whom  their  objects  were  examined 
and  described. 

When  the  eyelids  close,  the  eyeball  executes. a  movement  up- 
wards, so  as  to  place  the  cornea  beneath  the  upper  eyelid.  This 
motion  is  seen  in  holding  the  eyelids  apart,  and  then  makipg  an 
efibrt  to  close  them;  the  eyeball  will  be  seen  to  roll  upwards. 
This  motion  occurs  in  winking,  though  it  is  so  rapidly  performed 
as  to  have  escaped  observation.  The  object  of  this  movement  is 
twofold;  1st,  it  carries  the  anterior  face  of  the  eye  under  the  la- 
chrymal gland,  the  secretion  of  which  is  thus  diffused  over  it, 
and  at  the  same  time,  any  matters  that  should  accidentally  have 
been  lodged  on  it  are  removed. 

Mr.  Bell  further  asserts,  that  thfe  upward  and  outward  motion 
takes  place  in  sleep,  by  which  the  cornea  is  lodged  in  a  secure  po- 
sition under  the  upper  lid,  and  is  kept  moistened  by  the  tears. 
Whenever  the  voluntary  muscles  of  the  eye  cease  to  be  governed 
by  the  will,  as  in  sleep,  in  fainting,  in  coma,  &c.  the  eye  assumes 
this  position,  and  on  separating  the  lids  the  white  only  is  seen. 
This  appearance,  so  common  in  dying,  Mr.  Bell  remarks,  is  not 
an  evidence  of  agony,  as  is  generally  supposed,  but  of  insensi- 
bility. 

The  insensible  movements  pointed  out  by  Mr.  Bell,  certainly 
do  prevail,  but  not  as  uniformly. as  he  would  seem  to  infer.  The 
eyeball  does  not  roll  upwards  when  the  efibrt  is  made  to  close  the 
eyelids,  and  they  are  retained  apart;  and  it  is  not  probable  that 
this  movement  takes  effisct  in  winking;  neither  do  the  eyes  con- 


stantly assume  that  position  in  sleeping,  but  are  frequently  di- 
rected forwards,  as  in  waking. 

The  voluntary  movements  of  the  eye  are  executed  by  six  mus- 
cles, the  four  recti,  and  two  obliqui.  The  first  come  from  the 
bottom  of  the  orbit,  and  are  inserted  into  the  sclerotic  coat  of  the 
eye  at  four  cardinal  points;  the  last  have  a  direction  backwards 

and  outwards. 

The  recti  are  muscles  of  voluntary  movements,  by  whose  se- 
parate and  conjoined  action  the  eye  may  be  directed  to  every 
point  in  the  sphere  of  vision.  When  acting  at  the  same  time, 
they  are  supposed  to  retract  the  eye  within  the  socket. 

The  office  has  generally  been  assigned  to  the  obliqui  of  antago- 
nizing the  recti  in  retracting  the  eyeball,  and  also  of  assisting 
them  as  coadjutors  in  the  downward  and  outward,  and  upward 
and  inner  motions  of  the  eye. 

Mr.  Bell  contests  this  opinion,  and  attempts  to  prove  that  these 
muscles  do  not  assist  the  recti  or  voluntary  muscles  in  the  move- 
ments they  impress  on  the  eye,  but  are  solely  destined  to 
cause  the  insensible  movements  precedingly  noticed. 

The  eye,  in  addition  to  being  influenced  by  the  will,  is  under 
the  dominion  of  the  passions,  and  is  an  organ  of  expression.  It 
may  truly  be  styled  the  mirror  of  the  soul,  in  which  is  reflected 
the  feelings  and  sentiments  by  which  it  is  agitated;  "  even  in  the 
glasses  of  thine  eyes  I  see  thy  grieved  heart:'  The  character 
is  often  delineated  in  their  expression;  **  which  is  the  villain? 
let  me  see  his  eyes,  that  when  I  note  another  man  like  him,  I 
may  avoid  him,:' 

For  the  performance  of  these  various  functions,  the  apparatus 
of  the  eye  receives  a  liberal  distribution  of  nerves;  of  the  ten  ce- 
rebral nerves,  six  are  entirely  or  in  part  appropriated  to  this  or- 
gan. They  are  the  second,  third,  fourth,  part  of  the  fifth,  the 
sixth,  and  part  of  the  seventh,  and  it  receives,  in  addition,  some  fila- 
ments from  the  great  sympathetic  or  ganglionic  system.  This  co- 
pious distribution  of  nervous  matter,  as  Mr.  Bell  remarks,  is  con- 
centrated on  a  apace  not  larger  than  a  nut-shell. 

It  may  be  adopted  as  a  principle  sustained  by  observation,  that, 
wherever  more  than  one  nerve  is  provided  for  the  same  organ, 
or  apparatus  of  organs,  different  functions  are  performed,  each  re- 
quiring a  different  nervous  action.     The  abundant  provision  of 
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nerves  to  the  apparatus  of  the  eye,  is  then,  an  evidence  of  a  com- 
plexity of  function,  and  the  especial  office  of  each  nerve  is  to  be 
investigated  and  determined.  Difficulty  and  obscurity  necessa- 
rily attend  on  this  inquiry,  which  cannot  be  considered  as  en- 
tirely free  from  doubt  and  uncertainty. 

The  second  or  optic  nerve,  has  been  immemorially  invested 
with  the  attribute  of  the  nerve  of  vision.  Not  the  least  curious 
of  the  results  of  modern  investigation  has  been  to  disprove  the 
absolute  possession  of  this  character,  at  least,  in  the  exclusive  and 
independent  manner  which  was  assigned  to  it  The  experiments 
of  Magendie  have  clearly  manifested,  that  to  this  end  the  concur- 
rent action  of  the  fifth  pair  is  required.  When  this  nerve  is  di- 
vided vision  is  destroyed;  and  observation  has  shown  that  injury 
and  disease  of  this«nerve  is  a  productive  cause  of  amaurosis. 

The  fifth  nerve  is  in  its  character  a  spinal  nerve,  having  two 
origins,  one  of  which,  like  the  spinal  nerves  of  sensation,  has,  si- 
tuated near  its  commencement,  a  ganglion;  this  branch  is  dis- 
pensed to  the  face,  the  tongue,  the  nostrils,  the  retina,  and  the  ex- 
terior of  the  eye:  the  other  branch  has  no  ganglion,  and  passes  to 
the  lower  jaw,  which  becomes  paralyzed  when  it  is  divided,  which 
shows  it  to  correspond  to  the  anterior  spinal  nerves,  in  being  a 
nerve  of  voluntary  motion. 

When  the  first,  or  the  branch  having  on  it  the  ganglion,  is  di- 
vided, the  sensibility  of  the  face  is  entirely  lost,  and  no  impres- 
sions made  on  it  can  be  perceived;  it  is  then  a  nerve  of  sensation. 
Taste,  and  the  sense  of  smell,  as  has  already  been  mentioned,  are 
also  destroyed  or  injured,  and  the  eye  becomes  perfectly  insensi- 
ble to  irritating  applications,  as  mechanical  irritants,  ammonia,  &c. 
Blindness  moreover  is  induced,  by  which  is  demonstrated,  that 
the  retina  depends  on  the  fifth  nerve  for  receiving  its  sensibility, 
without  which  colorific  rays  make  no  impression  on  it 

A  circumstance  worthy  of  remark  in  the  nervous  distribution 
to  this  apparatus  is,  that  the  six  muscles  of  the  eye,  by  which  its 
movements  are  directed,  have  appropriated  to  them  three  sepa- 
rate nerves,  and  from  the  principle  already  laid  down,  this  is  a 
proof  that  they  execute  different  functions. 

The  eyes  have  impressed  on  them  voluntary  motions  for  the 
purposes  of  vision;  but  they  express  also  the  feelings  and  passions 
that  sway  the  mind,  and  impel  man  to  acts  of  exalted  virtue^  and 


to  deeds  of  deepened  crime.  These  expressions  consist  in  certain 
motions  of  the  eyes,  combined  with  corresponding  actions  of  the 
muscles  of  the  face,  which  depict  joy  or  sorrow,  surprise,  disap- 
pointment, terrojj||>enger,  suspicion,  jealousy,  pride,  &c.  These 
pathetic  movements  are  expressed  by  the  muscles  of  the  eye,  and 
must  be  communi<iated  by  some  of  the  nerves  they  receive.  These 
nerves  are  the  third,  the  fourth,  and  sixth;  the  two  last  are  each 
appropriated  to  a  muscle;  the  first  to  the  superior  oblicfue,  the  last 
to  the  external  rectus  muscle.  This  last  nerve,  (the  sixth,)  has  a 
peculiarity  attached  to  it,  whichris,  a  connexion  With  the  great 
sympathetic;  this  relation  is  regular;  without  exceptions,  and  is 
certainly  iaten(5ed  for  the  accomplishment  of  some  especial  de- 
sign, but  which  it  is  not  easy  to  determine. 

The  eyeball  itself,  or  its 'muscles,  have  ho  direct  connexion  with 
the  seventh  nerve,  but  a  small  brandh,'as  it  issues  from  tHe  cra- 
nium before  the  ear,  is  sent  off  to  the  forehead  and  eyelids,  whose 
movements  it  governs.  The  destruction  of  this  nerve  entails  the 
loss  of  these  inovements;  the  eyelids  cannot  contract  and  dose 
the  eye,  and  they  remain  permanently  open.  The  consequence 
of  this  defect  is  the  loss  of  vision,  from  the  development  of  in- 
flammation Bnd  opacity  of  the  cornea,  brought  on  by  the  evapora- 
tion of  the  tears  and  moisture  of  the  eye,  and  the  incapacity  of 
the  eye  to  free  itself  from  dust  and  other  irritating  matters  that 
ifiay  lodge  on  it  This  fact  should  be  a  caution  to  operators,  to 
be  careful  in  meddling  with  this  nerve  in  operations  on  the  face, 
and  in  tomours  near  the  ear. 

A  complex  apparatus,  like  the  organ  of  vision,,  is  necessarily 
liable  to  frequent  disorder  and  numerous  imperfections.  These 
may  exist  in  its  accessory  portions;  in  the  dioptrical  apparatus 
adapted  to  the  physical  properties  of  *  light;  and  in  the  organic 
structure  for  the  performance  of  the  vital  phenomena  of  this 
function. 

The  most  common  of  these  affections  belong  to  the  two  first  of 
these  divisions,  and  are  mostly  inflammations,  induced  by  the 
usual  causes  of  inflammation,  and  often  by  the  exercise  of  this 
sense.  When  this  organ  is  exposed  to  strong  light,  and  especially 
if  it  be  actively  employed,  the  continuance  and  force  of  the  sti- 
mulation of  the  retina,  is  experienced  by  the  whole  eye,  and  its 
different  portions  become  irritated  and  inflamed.     It  also  Suffers 
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sympathetically  from  diseases  in  other  organs,  particularly  the 
digestive  organs.  This  probably  arises  from  •  the  nervous  con- 
nexion of  the  eye  vrith  the  ganglionic  system  of  nerves.  Many 
of  the  defects  of  these  portions  of  the  apparatti  j^  which  have  fol- 
lowed on  irritations  and  inflammations  of  the  eye,  are  to«be  re- 
medied by  surgical  proceedings. 

Aberrations  in  the  exercise  of  this  function,  often  depend  on 
the  nervous  organs;  these  consist  in  the  excess  or  loss,  or  absence 
of  their  sensibility;  in  the  perversion,  and  sometimes  in  the  exal- 
tation of  their  action.  ^ 

The  excess  of  sensibility  may  be  limited  to  the  retina,  and  al- 
ways accompanies  its  inflammation;  it  may  also  be  experienced 
in  the  encephklic  organs,  (corpus  geniculatum,  and  tubercula 
quadrigemina,)  and  is  then  a  consequence  of  the  irritation  of  that 
structure.  This  state  is  common  in  fevers,  when  light  and  the 
active  exercise  of  vision  is  painful  and  injurious  to  the  patient. 

The  loss  of  sensibility,  which  constitutes  the  disease  known  as 
amaurosis,  depends  on  very  different  affections.  It iaay  be  seated 
in  any  of  the  nervous  organs  of  vision — the  retina,  the  optic 
nerve,  or  the  encephalic  organs.  Most  commonly  in  these  in- 
stances, it  is  the  consequence  of  alteration  of  structure,  or  com- 
plete disorganization  succeeding  to  inflammation.  Amaurosis 
may  also  proceed  from  injury  to  the  fifth  pair  of  nerves, 
which,  it  has  been  shown,  is  essential  for  the  retina  to  be  sensible 
to  the  impression  of  the  rays  of  light  When  the  loss  of  vision 
originates  in  this  defect,  it  is  accompanied  with  loss  of  sensation 
in  the  external  portion  of  the  eye,  and  sometimes  of  the  face. 

Vision  is  sometimes  perverted  in  its  exercise:  it  is  generally  a 
symptom  of  cerebral  disease,  and  belongs  to  febrile  delirium,  oc- 
casionally, and  to  some  forms  of  maniacal  delirium.  The  percep- 
tions in  these  instances,  do  not  correspond  with  the  impressions 
excited  in  the  retina;  they  are  wholly  different,  and  awaken  ideas 
that  have  no  relation  to  the  objects  really  seen,  as  a  tree  is  mis- 
taken for  a  man,  or  a  simple  individual  for  a  king,  or  the  Saviour, 
&c.  This  incongruence  proceeds  from  the  encephalic  organs, 
which  are  in  a  state  of  morbid  exaltation,  and  cannot  respond  in 
harmony  to  the  in^prcssions  on  the  retina. 

This  condition  is  occasionally  limited  to  those  organs,  and  gives 
origin  to  phantasms.     Objects  are  then  seen  with  so  much  dis- 
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tinctness,  they  may  be  mistaken,  and  always  arc  by  the  super- 
stitious and  ignorant,  for  realities.    Most  of  the  wonderful  ac- 
counts of  supernatural  appearances  have  ariien  in  this  manner. 
A  gentleman  with  whom  I  am  intimately  acquainted  in  this 
city,  (Mid  whom  I  often  attend,  of  a  highly  nervous  tempera- 
ment, is  exceedingly  liable  to  be  troubled  in  this  manner.    The 
case  of  ^icolai,  drawn  out  by  himself  and  given  by  Dr.  Hib- 
bert  in  the  Philosophy  of  Apparitions,  is  a  striking  insUnce  of 
this  affection.     I  have  several  times  met  with  it  in  febrile  dis- 
eases, gastro-enteritic  inflammatiotia,  in  which  the  brain  was  ex- 
cited, but  unattended  with  delirium^  * 

The  stimulations  of  this  sense  do  not  exert  as  extensive  4n  influ- 
ence over  the  organism  as  some  of  the  other  senses.  The  brain 
is  that  which  chiefly  is  sensible  of  its  excitements,  but  only  when 
it  is  itself  .in  an  excited  condition,  as  in  mania  a  potu  or  delirium 
temulens;  in  fevers  with  cerebral  excitement,  &c. 

The  eye  manifests  many  changes  in  various  diseases,  from  its 
sympathetic  Annexion  with  different  organs,  and  furnishes  no 
mean  assistance  in  arriving  at  a  just  diagnosis  and  prognosis  of 
disease.  The  indications  derived  from  this  source,  are  to  be 
sought  for  in  the  expression  of  the  eye,  in  its  movements,  in  the 
state  of  the  conjunctiva,  and  the  condition  of  the  pupil,  from  all 
which  the  practitioner  of  observation  and  intelligence  will  be  en- 
abled to  receive  information  of  the  highest  utility. 

i 


§  4.  Internal  Sensations. 

The  function  of  sensibility  is  the  sentinel  to  which  is  deputed 
the  duty  of  watching  over  the  conservation  of  the  individual:  this 
office  it  performs  by  warning  against  those  things  that  are  inju- 

.  rious,  and  infbrnting  of  what  is  useful.  The  external  sensations 
are  provided,  that  exterior  matters,  in  which  is  to  be  sought  the 
materials  required  for  the  reparation  of  the  frame,  should  be 
known,  and  their  properties  inquired  into  and  be  determined. 

It  was  not  less  essential  that  the  individual  should  be  able  to 
acquire  a  knowledge  of  his  wants,  of  the  relations  of  exterior, 
matters  to  those  wants,  and  tlie  state  of  his  interior  organs.     For 

,  these  purposes  arc  established  the  internal  or  the*  organic  sensa- 
tions, which  give  instruction  as  to  the  condition  of  the  organism, 
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and  of  its  vaFied  necessities,  and  which  solicit  to  the  performance 
of  those  acts  adapted  to  the  particular  state  of  the  different  organs. 

The  internal  or  organic  sensations  differ  in  important  particu- 
lars from  those  of  the  external  senses;  Ist,  they  ^ire  spontaneously 
developed  in  the  organs,  and  do  not  proceed  from  the  impression 
of  exterior  agents;  2d,  their  end  is  always  to  invite,  and,  when 
requisite,  even  to  command  tke  acts  which  may  be  requireclfor  the 
preservation  or  the  cxercisQ  of  functions;  3d,  they  are  wholly  un« 
controlled  by  the  will;  they  are  independent  of  its  action,  and 
cannot  be  in  any  degree  influenced  by  it:  on  the  contrary,  they  ^ 
have  the  poVer  to  subdue  the  will,  and  force  it  to  command  the 
actions  they  imperiously  demand.  ^ 

The  internat#Bnsations  consist  in  organic  actions,  having  the 
strongest  analogy  to  irritations,  and  of  which  a  consciousness  ex- 
ists; or  they  are  perceived  nearly  in  the  manner  of  the  external 
sensations,  which  are  irritations  proceeding  from  the  direct  im- 
pulsion of  exterior  agents  transmitted  to  the  brain.  They  are 
called  the  wants  of  the  animal,  from  the  positiv^d^  and  indis- 
pensable character  of  their  demands.  • 

The  internal  sensations  are  numerous,  but  may  be  arranged 
in  three  classes. 

The  first  comprises  those  sensations  which  arise  from  the  ne- 
cessity experienced  for  the  performance  of  functions,  connected 
with  the  preservation  and  reparation  of  the  individual,  and  pro- 
pagation of  the  specfes.  These  sensations  are  the  want  of  solid 
food,  or  hunger;  the  w«it  of  liquid  aliment,  or  thirst;  the  want 
of  atmospheric  air,  or  oT  inspiration  and  of  expiration:  to  this  class 
also  belong  the  sensations  proceeding  from  the  necessity  for  eva- 
cuating the  excremental  matters,  the  secretions  of  the  nose,  of 
the  bronchiae,  &c.  The  sensations  concerned  with  generation  are 
of  this  order;  as  for  the  evacuation  of  the  semen,  or  the  connexion 
of  the  sexes;  and  for  lying  in,  or  the  disburthening  of  the  uterus, 
in  females. 

In  a  second  class  are  to  be  comprised  sensations,  which,  though  * 
analogous, yet  differ  from  the  preceding;  they  are,  1st,  the  sensations 
arisingfrom  the  want  of  theaction  of  the  external  senses,  whence  ori- 
ginate the  arts,  music,  &c. ;  2d,  of  the  intellectual  faculties,  which  in- 
troduce the  cultivation  of  letters,  the  prosecution  of  the  sciences,  and 
the  noble  exertions  of  the  intelligence;  3d,the  want  of  the  action  of 


the  affective  or  moral  faculties;  or,  as  they  have  been  appropriate- 
ly named,  the  wants  of  the  heart;  it  is  this  feeling  that  incites  to 
the  active  exercise  of  benevolence,  that  establishes  the  intimacies 
of  friendship,  and  weaves  the  strong^  ties  of  love:  the  inertness 
of  the  affections  to  many  is  almost  a  pain.     An  elegant  authoress 
has  said  truly,  the  heart  must  have  something  to  love:  this  want 
was  strongly  experienced  by  the  philanthropic  Howard,  and  is 
exemplified  in  the  present  day  by  the  excellent  Mrs.  Fry.  4th,  The 
want  of  muscular  action  which  impels  to  activity  of  the  body  after 
repose:  by  this  desire,  sluggishness,  the  bane  of  human  happi- 
ness, is  felt  as  a  burthen,  from  which  we  are  glad  to  escape;  and 
^toil  and  labour,  essential  for  the  provision  of  our  necessities,  and 
the  maintenance  of  health,  become  positive  enjoyments.     And 
lastly,  the  want  of  the  expressions,  or  of  communicating  the  sen- 
sations we  experience,  and  the  ideas  that  are  framed  in  the  mind. 
This  want  conducts  to  social  converse,  and  is  the  origin  of  refined 
and  cultivated  society.     In  its  excess  it  is  annoying,  in  the  pro- 
duction of  gdfeips  and  tattlers. 

This  class  is  of  a  different  character  from  the  preceding.     The 
interior  feelings  in  which  they  consist,  are  rather  sentiments  than 
sensations.     They  do  not  partake  of  the  nature  of  irritations,  but 
arise  from  a  local  excess  of  the  organic  force,  or  excitability  of 
the  organs,  beyond  the  demand  ttien  actually  made  on  it,  but 
which  is  adapted  to  the  active  exercise  of  the  organ.     It  is  a  sen- 
timent of  force  calling  for  action.     Our  organs  have  deputed  to 
each  a  maximum  of  power,  depending  on  their  organic  or  nutri- 
tive and  functional  action,  and  which  is  atttained  ty  alternate  ac- 
tivity and  repose.  If  permitted  to  remain  habitually  unemployed, 
they  become  enfeebled  in  function,  and  degraded  or  atrophied  in 
structure. '  Nature  has  kindly  provided  the  sentiments  described 
to  ufge  the  employment  of  the  faculties  with  which  we  are  en- 
dowed, and  has  not  trusted  them  to  the  mere  dictates  of  the  will. 
A  third  class  of  internal  sensations  is  the  reverse  of  the  fore- 
going.    They  result  from  the  action  of  our  organs,  and  are  expe- 
rienced after  too  prolonged  an  exercise  of  the  functions.     They 
invite  to  a  cessation  of  action.     The  exercise  of  our  organs  is  an 
irritation,  though  in  physiological  bounds,  and  tends  to  produce 
an  excess  in  their  nutrition.     When  too  long  continued,  like  all 


^ 


^'^ 


'm,- 

f 


■TSrr: 


* . 


174 


FUNCTIONS  OF    RELATION. 


irritative  actioqs^  it  brings  on  a  congestive  state  which  interferes 
with  the  functional  action;  this  is  performed  with  diminished  en- 
ergy, and  a  period  arrives  when  it  entirely  ceases  from  the  ex- 
haustion of  the  organic  force,  or  its  production  assuming  a  morbid 
direction.  The  immoderate  employment  of  any  organ  has  a  ter- 
mination in  its  hypertrophia;  its  function  is  deteriorated  and  pre- 
maturely exhausted.  The  sentiments  of  this  class  give  notice 
when  the  period  of  healthy  or  physiological  activity  has  passed, 
and  summon  us  to  an  intermission  o£.  exertion.  Of  this  kind  is 
the  want  of  repose  after  txercise,  or  the  sentiments  of  fatigue  and 
lassitude,  and  which  are  felt,  either  from  corporeal  or  intellectual 
occupations;  such  also  is  the  want  of  sleep  after  waking;  of  leisure 
after  employment;  and  varied  and  pleasing  amusements  for  the 
senses. 

The  internal  sensations  are  too  intimately  connected  with  the 
different  functions  to  be  treated  distinctly  from  them,  without 
subjecting  to  the  necessity  of  numerous  repetitions;  and  a  parti- 
cular notice  of  them  must  be  deferred  to  the  consideration  of  the 
separate  functions,  to  the  exercise  of  which  they  are  attached. , 

The  internal  sensations  require  the  intervention  of  the  brain 
for  their  production.  In  their  mechanism  or  development  they 
are  perfectly  similar  to  the  external  sensations;  they  necessitate  an 
excitation  in  an  organ,  the  seat  of  the  sensation,  which  is  either 
occasioned  by  the  irritation  of  an  exterior  agent,  or  is  spontane- 
ously developed;  this  is  transmitted  by  nerves  to  the  cerebral 
centre,  where  perception  is  awakened.  The  three  processes  com- 
pose the  sensation,  and  are  essential  to  its  formation. 

The  internal  sensations  are  never  indifferent;  they  are  either 
pleasurfllble  or  painful.  Pleasure  always  accompanies  the  satisfy- 
ing a  want;  pain  attends  a  resistance  to  its  cravings;  disgust,  sa- 
tiety and  repugnance  follow  its  abuse,  or  the  excessive  indulgence 
of  desire,  and  indicate  the  limits  we  should  not  transcend. 

The  internal  sensations  are  the  expressions,  the  language  of  the 
organs  instructing  the  intelligence  in  the  acts  promoting  the  ad- 
vantage and  conservation  of  the  organism.  They  are  hygienic 
mentors,  whose  councils  should  be  attentively  heard,  and  whose 
lessons  should  never  be  despised;  they  are  infallible  rules  dictated 
in  the  interest  of  the  economy.     Every  physician  should  lend  to 
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them  his  attention,  and  he  will  find  safojr  guides  than  in  listening 
to  his  prejudices.  Had  they  been  consulted,  never  would  pa- 
tients, labouring  under  fever,  have  been  denied  cold  air  and  cold 
drinks,  and  subjected  to  the  horrible  tortures  of  enduring  an  un- 
appeasable thirst  beneath  a  load  of  bUnkets;  we  should  not  now 
find  patients,  whose  stomachs  are  too  irritable  to  tolerate  the 
mildest  nutriment,  to  be  dosed  with  active  emetics,  with  power- 
ful purgatives,  with  alcoholic  compounds;  we  should  not  now 
have  to  witness  the  system,  writhing  in  the  agonies  of  gastric  and 
cerebral  inflammations,1wibjected  to  an  inflammatory  treatment  of 
the  most  diffusible  and  energetic^rf  the  stimulante. 

§  5.  Morbid  Sensations  or  Paint        ^ 

•  *  , 

The  sensations  heretofore  considered,  are  attached  to  the  na- 
tural or  physiological  exercise  of  the  organs.  When  these  expe- 
rience a  modification,  however  trifling,  of  an  anormal  or  patholo- 
gical characrtr,  new  sensations  are  created,  which  are  infinite  in 
number  and  variety,  but  on  which  the  general  name  of  pains  is 

bestowed.  ,    . 

These  morbid  sensations  are  in  their  production  completely 
analogous  to  the  physiological  sensations.  These  last  pushed  to 
excess  often  pass  into  painful  or  morbid  sensations.  They  consist 
in  an  irritation  in  a  sensitive  surface,  its  transmission  by  nerves, 
and  its  repetition  in  the  cerebral  organs.  From  the  necessity  of 
the  cerebral  action,  or  perception,  to  th^  constitution  of  painful 
sensations,  we  are  enabled  to  allay  the  suffering  they  induce  in 
suspending  this  faculty  by  the  use  of  opium,  which  acts  on  the 
brain,  causes  its  torpor,  and  arrests  the  perceptive  actiolts. 

The  morbid  sensations  are  not  less  useful,  and  are  based  on 
considerations  not  less  wise  and  beneficent,  than  are  the  healthy  « 
sensations.  They  sound  the  alarm,  and  announce  the  departure 
of  the  organs  from  their  physiological  or  healthy  condition.  They 
proclaim  the  presence  of  the  enemy  that  threatens  the  ruin  of  the 
animal  fabric,  and  constantly  importune  us  to  procure  the  means 
of  relief.  ' 

Pain  executes  an  ofiice  similar  to,  and  not  less  authoritative 
than  pleasure;  it  is  a  guardian  watching  over  the  conservation  of 


■^ 


> 


176 


FUNCTIONS   OP   RBLATTON. 


the  economy.  Pleasurq^^nd  pain  are  indispensable  for  the  pre- 
servation ofindividuarexistence;  and  in  favour  of  the  continuance 
of  the  species,  nature  has  ctfftnected  with  it,  the  most  voluptuous 
of  the  physical  enjoyments.  .^ 

Pains  are  more  numerous  than  pleasures.  Many  pofi^ions  of 
the  structure  never,  acquire  a  capacity  for  pleasurable  sensation, 
but  there  are  nonp  that  may  not  become  painful.  The  most  in- 
sensible parts  of  the  animal  structure,  when  in  a  state  of  active  in- 
flammation, are  endowed  «with  a  most  acute  sensibility  and  are 
exquisitely  painful.  This  state  is  always'^receded  by  a  change  in 
the  mode  of  their  nutrition;  they  are  highly  vascular;  their  tex- 
ture is  softer  and  moister;  they  have  assumed  a  more  exalted  de- 
gree of  vitality,' and  have  attained  a  higher  elevation  in^the  rank 
of  the  animal  tissues.  Their  new  capacity  for  sensible  impres- 
sions, and  sensitive  actions,  is  a  consequence  of  this  change  in 
their  structure.  In  this  fact  wfc  have  presented  the  evidence, 
that  irritation  and  inflammation  are  an  exaltation  of  the  nutritive 
or  organic  actions  of  the  tissues.  * 

Attempts  have  been  repeatedly  made  to  arrange  the  Vnorbid  sen- 
sations or  pains.  This  is  a  difficult  task;  it  may  be  said,  it  is  an  im- 
possibility, as  they  assume  so  Ynany  and  varied  shades,  depeilding 
on  circumstances  connected  with  the  individual,  and  with  different 
degrees  of  sensibility,  of  irritation,  &c.  Sensibility  is  itself  modified 
in  almost  every  organ,  and  the  same  exciting  cause,  or  the  same 
precise  mode  of  irritation  will  product  sensations  of  different  cha- 
racters, as  it  may  happen  to  act  on,  or  be  developed  in  different 
tissue8^«nd  even  in  different  parts  of  the  same  tissue  and  organ. 
Four  general  kinds  of  pains  were  formerly  designated ;  as  gravi- 
tative,  (ft  pressing;  tensive,  or  distention ;  throbbing,  or  lancinat- 
ing;  pungent,  or  mordicant;  terebrating,  or  piercing.  Many  others 
rSire  recognised,  as  odontalgic,  neuralgic,  gastraSgic;  contusive,rheu- 
matic,  gouty,  osteocopic  pains;  burning,  cramps,  &c. 

Other  names  may  be  appropriated  to  particular  degrees  of 
pain,  or  be  applied  to  designate  it  when  located  in  particular  or- 
gans, or  accompanying  especial  affections.  No  advantage,  it  is 
conceived,  i«,  however,  to  be  derived  from  a'mere  multiplication 
of  terms,  that  do  not  convey  with  them  some  positive  idea. 
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CHAPTER  v.- 

.     *     The  Intellectual  and  Moral  Faculties, 
* 

Thb  subject  we  have  now  approached  in  the  order  of  our  ar- 
rangement, offers  considerations  of  the  highest  interest,  and  whose 
discussion  is  supposed  to  involve  questions  of  delicate  import  It 
is  of  interest  as  comprising  the  most  exalted  of  our  functions;  by 
the  possession  of  which  man  is  elevated  to  the  head  of  creation, 
that  invest  him  with  the  power  to  subject  it  to  his  sway,  and 
make  it  subserve  to  the  interests  and  necessities  of  his  exist- 
ence :  it  possesses  some  delicate  points  in  being  regarded  as  ne- 
cessarily connected,  though  in  reality  widely  removed  from  them, 
with  theological  dogmas  and  venerated  creeds. 
^  Ih  treating,  however,  of  the  intellectual  and  moral  faculties, 
the  question  resolves  itself  into  two  distinct  branches.  The  one 
is  engaged  in  the  discussion  of  the  nature  of  the  intellect,  its 
modes  of  being,  and  the  deep  responsibilities  involved  in  its  ex- 
ercise :  these  questions  constitute  metaphysical  science,  which  we 
make  a  profession,  is  not  embraced  in  our  researches,  or  enter 
into  the  limits  of  our  speculations.  The  other  branch  is  occupied 
with  the  study  of  the  material  structure  or  organs,  by  which  the 
acts  of  the  intellect  are  performed  or  made  palpable;  by  which  it 
is  associated  to  grosser  elements,  which  constitute  the  media  of 
its  communication  with  the  external  world,  and  connexion  with 
the  material  structure  of  the  animal  economy;  by  whicb  is  ac- 
quired a  consciousness  of  the  condition  of  the  one,  and  the  adap- 
tation of  the  other,  to  the  particular  exigencies  of  the  organism. 
This  last  department  is  strictly  physiological,  and  enters  into  the 
domain  of  the  medical  sciences. 

Investigations  into  the  operations  and  phenomena  of  the  intel- 
lectual faculties  were  supposed,  for  a  length  of  time,  to  be  foreign 
to  medical  science,  and  utterly  incapable  of  investigation  on  the 
principles  of  physiology.  This  error  has  been  successfully  com- 
bated. The  mind  has  its  maladies,  thc^  most  calamitous  of  the 
affections  to  which  our  nature  is  subject,  that  humanity  is  called 
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on  to  deplore,  or  our  noble  science  to  relieve;  and  these  affections 
most  frequently  have  tlieir  origin,  primarily,  in  disorders  of  our 
material  organs.  But,  if  the  mind  succumb  to  physical  causes, 
there  must  be  physical  organs  to  be  affected,  which  are  to  be  stu- 
died and  known  :  and  if  it  fall  to  the  province  of  our  profession 
"  to  minister  to  the  mind  diseased,"  it  is  the  duty  of  physicians 
to  investigate  its  phenomena,  to  analyze  its  operations,  to  locat^^ 
its  organs,  and  to  become  acquainted  with  its  aberrations.  Is  H 
not  absurd  to  invoke  medical  aid  to  remedy  the  alienations  of  the 
intellect,  and  yet  deny  tjiat  it  is  in  any  |eay  connected  with  ma- 
terial organs,  provided  as  the  instruments  of  its  actions,  which 
alone  are  within  range  of  our  knowledge,  and  on  which  alone  we 
can  have  the  power  and  means  to  operate?  Is  it  not  a  stillgreater 
absurdity  to  expect  our  science  can  extend  its  salutary^aid,  '*  to 
chace  the  ignoraq^  fumes  that  mantle  clearer  reason,"  and  yet  re- 
fuse the  intellectual  phenomena  to  be  placed  within  the  scope  of 

"is* 

its  proper  researches  ?  The  right  of  our  science  to  the  possession 
of  this  its  fairest  province  cannot  be  impeached,  and  it  is  the  duty 
of  the  profession,  based  on  conscientious  and  obligatory  motives, 
to  reclaim  their  right  of  propriety  in  this  department 

Human  psycology  consists  of  two  orders  of  faculties — the  in- 
tellectual, and  affective  or  moral;  or  those  of  the  mind,  and  those 
of  the  heart,  as  they  are  called  in  cbmmon  language.  By  the  first 
of  these,  or  the  intellectual  faculties,  ideas  are  formed,  knowledge 
is  acquired  and  perfected,  and  man  is  endowed  with  the  attribute 
of  rationality  :  by  the  last,  or  the  affective  faculties,  he  is  invested 
with  his  passions,  the  springs  and  impulses  of  his  moral  acts,  and 
which,  under  the  discipline  of  a  well-ordered  intellect,  or  the  ir- 
regular control  of  the  organs,  elevate  him  to  the  sublimity  of 
virtue,  or  degrade  him  to  the  grossness  of  brutal  nature. 

Through  the  senses  exterior  matters  communicate  impressions 
or  modifications,  by  the  process  which  has  been  investigated  and 
described,  to  a  central  nervous  mass  or  organ,  the  seat  of  the  sen- 
sitive actions.  These  impressions  being  perceived  constitute  sim- 
ple ideas;  they  are,  moreover,  retained,  and  may  be  recalled,  in 
which  acts  consist  memory;  they  are  combined  and  associated  to- 
gether, whence  proceed  complex  ideas — the  imaginative  and  in- 
ventive faculties ;  they  are  compared  and  analyzed — the  operation 
of  reasoning — by  which  judgments  are  formed,  and  motives  are 


created,  that  determine  the  will,  and  give  rise  to  our  reflective 

actions. 

This  last  category  are  the  operations  of  faculties  totally  distinct 
from  those  of  the  sensations.  They  are  of  a  more  elfl^ated  order; 
they  conduct  man  into  a  more  extended  and  more  exalted  sphere 
of  action**,  they  bestow  on  Jiim  moral  capabilities  that  are  not,  and 
eannot  be  derived  from  the  mere  sensations. 

The  external  senses  communicate  a  knowledge  of  all  that  is 
exterior  to  the  intellect,  but  it  is  the  intellect  alone  that  appre- 
ciates the  qualities  of  exterior  bodies,  that  analyzes  and  compares 
their  properties,  that  divines  their  influences,  and  appropriates 
them  in  diversified  modes  to  the  purposes  of  individual  existence, 
to  the  Excitation  of  pleasure  and  promotion  of  happiness. 

The  internal  organic  sensations,  it  has  been  demonstrated,  an- 
nounce to  the  intelligence  the  individual  wants^  they  notify  it  of 
the  condition  of  the  oigans;  they  are  consequently  instrumental 
in  the  physical  conservation ;  they  preside  over  the  material  or- 
ganization by  instructing  the  intellect  in  its  interests,  and  direct- 
ing it  in  the  means  of  preservation. 

But  there  also  exist  other  internal  sensations  of  a  more  subli- 
mated nature,  and  destined  to  nobler  purposes.  These  sensations 
are  intellectual ;  they  create  our  social  wants ;  they  bring  man  into 
association  with  his  fellow  being,  by  the  necessity  of  this  inter- 
course to  his  happiness.  He  is  thus,  by  his  organization,  brought 
to  constitute  society,  to  form  communities,  to  lay  aside  the  proud 
independence  and  unchecked  will  of  an  isolated  savage,  and  to 
submit  to  the  obligations  of  self-control,  and  the  restraints  of  legal 
authority  established  for  the  common  good.  From  them,  our  ex- 
*  istence  derives  its  highest  value,  and  they  spread  over  it  the  most 
delightful  of  its  charms;  they  humanize  our  nature;  they  clothe 
it  with  the  most  beautiful  of  its  attributes :  in  them,  originate  the 
ties  that  bind  the  parent  to  its  offspring  during  the  helplessness 
of  infancy,  and  the  unprotected  state  of  childhood :  they  touch  the 
heart  with  the  glow  of  love;  they  expand  the  bosom  with  the  be- 
nevolent affections ;  they  incite  our  actions  by  the  disinterested 
feelings  of  philanthropy  :  from  them,  are  derived  the  more  digni- 
fied sentiments  of  love  of  truth,  and  of  justice,  and  the  moral 
sense  of  right  and  wrong. 

The  very  basis  of  the  institutions  of  civil  society,  and  the  ha- 
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bitudes  and  regulations  of  social  life,  are  thu&seen  to  repose  on  aen- 
timents  attached  to  the  exercise  of  particular  faculties— the  moral 
an<f  a£fectiye  faculties — and  connected  with  especial  organs.  They 
may  be  termed  with  propriety,  the  wants  of  the  soul,  and  are  to 
intellectual  and  moral  being,  what  the  organic  sensations  are  to 
physical  being;  they  necessitate  the  intellectual  and  moral  acts 
by  which  they  are  to  be  gratified.  ,'^' 

•  The  Supreme  Creatoi,  by  this  fine  mechanism,  has  caused  hu- 
man actions  to  be  concatenated  to  the  organization.     Now,  this 

>  being  the  lime  throughout  the  whole  species,  the  only  difference 
lying  io  tl&  relative  force  of  lhe,flrgans,  all  men  must  poMMs  the 
same  faculties,  the  same  affections,  the  same  sentiments ;  they  are 
governed  by  similar  motives,  and  are  influenced  in  a  similar 
manner.  From  this  provision  has  proceeded  the  uniformity,  in 
the  same  general  circumstances,  that  has  characterized  the 
thoughts,  the  customs,  the  habits  of  mankind  in  i\\  ages,  and  in 
;^very  portion  of  the  globe ;  it  is  this  regulation  that  confers  the 
power  of  impelling  masses  of  men  in  the  same  course,  and  direct- 
ing them  to  the  same  end,  by  creating  in  them  the  same  impres- 
sions, the  same  feelings,  the  same  emotions;  for  all  are  suscepti- 
ble of  receiving  the  same  impressions,  and  consequently  their  or- 
gans  must,  then,  act  simultaneously,  and  with  similarity. 

Did  not  this  connexion  exist,  human  actions  would  never  be 
consistent ;  no  absolute  and  necessary  relation  would  hold  between 
the  impressions  received,and  the  determinations  formed  from  them, 
and  it  would  not  be  possible  to  foresee  and  predict  those  determi- 
nations. But,  by  chaining  down  the  operations  of  the  intellect  to 
the  organization,  and  thus  plaeing  a  limit  to  their  activity,  by  com-  ^ 
pelling  them  to  act  in  an  exact  manner,  and  in  accordance  <o  a 
certain  mode,  their  operations  are  uniform,  consistent,  and  conse- 
quent; and  all  who  are  similarly  organized,  when  subjected*  to 
the  same  impressions,  necessarily  feel  alike,  think  alike,  and  act 
alike.  From  thia disposition  are  produced  the  order  and  harmony 
in  the  relations  of  society,  laws  obtain  their  power,  and  forms 
and  ceremonies,  which  would  otherwise  be  most  absurd,  their 
force  and  utility;  it  eaables  also  education,  taketi  in  an  enlarged 
acceptation,  to  form  the  character,  by  making  permanent  and 

.  lasting  modifications  in  the  organism,  calling  into  activity  and 
exercise  certain  organs  and  faculties,  whence  they  receive  an 
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energy  and  augmentation  that  secures  to  them  a  predominancy" 
in  the  general  system^ or,  by  repressing  and  checking  the  action 
of  others,  to  enfeeble,  to  degrade  them,  and  thus  diminish  their 
influence.  The  energy  given  to  the  organic  impresajions,  and  the 
force  and  activity  acquired  by  organs  constantly  exercised,  make 
us  slaves  to  habits  when  once  established,  the  thraldom  of 
w'hich,  every  day's  experience  serves  to  prove,  that  few  have  the 
ability  to  escape.  The  importance  of  preventing  an  ascendancy 
of  this  kind  in  theOrgans,  by  early  discontinuing  injurious  habits, 
on  these  views,  can  be  comprehended ;  for  we  cannot  a^jvill  change 
the  condition  of  our  organs,  and  when  the  sensations  emanating 
from  them  have  acquired  a  certain  intensity,  they  overpower  the 
will,  and  sweep  before  them  the  opposition  of  the  firmest  resolu- 
tion. If  habits  be  suffered,  they  should  be  only  those  exercising 
organs  of  the  higher  orders,  and  which  do  not  j^ossess  a  debasing 
and  degrading  tendency,  like  the  excesses  of  the  lower  faculties, 
in  which  man  assimilates  to  the  inferior  animals. 

Individual  differences  of  organization,  by  the  greater  develop- 
ment of  certain  organs  and  activity  of  faculties,  occasion  diversi- 
ties and  peculiarities  of  various  kinds,  making  exceptions  to  the 
general  character,  and  which  constitute  individual  character. 
When  these  are  in  extremes,  they  start  completely  from  the 
mass,  and  stand  separated  from  it,  at  Various  distances,  in  bold 
relief.  As  the  faculties  and  organs  possessing  this  predominancy 
are  of  the  superior  and  more  intellectual  grade,  or  of  the  inferior 
and  more  animal  order,  the  actions  will  be  virtuous,  ennobling, 
and  commendatory ;  or  vicious,  degrading,  and  despicable ;  the  in- 
dividual, according  to  the  extent  of  his  sphere  and  power,  is  the 
friend  and  benefactor  of  his  species;  or  its  oppressor  and  its 
scourge ;  for  the  one  are  destined  praises,  rewards,  statues,  and 
mausoleums ;  for  the  other,  censures,  disgrace,  the  prison,  and 
the  gibbet 

The  ascendancy  of  organs  and  faculties  pointad  out,  is  in  the 
natural  order,  and  attached  to  the  constitution,  however  peculiar 
the  character  of  the  individual  may  be  rendered.  There  is 
an  ascendancy  df  activity  in  one  or  moreof  the  intellectual  or 
moral  organs  and  faculties  that  is  morbid,  and  not  in  the  order  of 
nature,  but  an  accident  The  confiarmity  which  should  prevail 
between  impressions,  perceptions,  and  ideas,  is  overturned,  the 
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organs  act  irregularly,  and  the  faculties  are  perverted.  Actions 
oease  to  have  a  relation  with  the  causes  that  produce  them,  and 
the  determinations  or  motives  cannot  be  predicted  or  ascertained. 
The  individual  ceases  to  be  a  responsible  being,  and  his  social 
and  political  existence  terminates ;  bedlam  and  restraint  are  then 
his  destiny. 

The  foregoing  examination  exhibits  human  actions  to  be  in- 
cited in  three  different  manners,  and  that  they  may  be  placed  in 
three  classes.  The  first,  are  the  actions  dictated  by  the  internal 
organic  sensations  and  the  external  sensations,  which  are  esta- 
blished in  the  interest  of  the  materia Wrganism,  making  known' 
its  wants,  and  the  presence  of  injurious  impressiohs.  These  ac- 
tions man  partakes  of  in  common  with  all  inimals,  even  to  the 
lowest.  They  are  sometimes  automatical,  of  performed  without 
consciousness,  as  is  seen  in  patients  affected  with  stupor  and  coma, 
who  swallow  solid  or  liquid  food  when  placed  in  the  mouth,  who 
evacuate  the  bladder  and  rectum  when  that  office  is  required,  and 
withdraw  their  limbs  from  painful  applications.  The  same  cir- 
cumstances are  to  be  observed  in  animals,  in  which  consciousness 
has  been  destroyed  by  removing  the  cerebrum.  This  class  of 
sensations,  when  not  controlled,  subdue  the  intellectual  and  moral 
faculties,  end  exalt  above  them  the  influences  of  the  material  or- 
gans, carrying  man  in  his  propensities  to  an  assimilation  with  the 
lower  species.  The  actions  they  provoke,  when  in  excess,  run 
into  vices  of  a  degrading  character.  They  are  gluttony,  intem- 
perince,  sensuality,  and  debaucheries  of  every  kind,  and  which 
are  no  more  than  the  excesses  or  abuses  of  natural  wants,  confer- 
ring, by  their  indulgence,  on  the  organs  to  which  they  belong,  a 
resistless  influence  in  the  determinations  of  the  intelligence.  The 
offences  of  this  class  of  actions  are  personal  vices,  and  are  di- 
rected against  individual  happiness,  and  the  well-being  of  the 
economy. 

The  second  dass  are  those  actions  called  forth  by  the  exercise 
of  the  moral  and  affective  faculties,  or  passions.  They  are  of  a 
higher  order  than  the  preceding,  and  have  been  provided  for  the 
constitution  of  society.  Man  is  endowed  by  these  faculties  with  the 
power  of  maintaining  the  varied  relations  that  compose  social  life, 
the  ends  of  which  are  best  fulfilled  when  those  faculties  are  equally 
balanced,  and  moderate  in  their  activity.  The  action^  of  this  class 


comprise  the  social  virtues  and  vices,  or  those  actions  by  which 
society  is  benefited,  or  its  interests  are  assailed  in  its  separate  ' 
members.  The  offences  Jthat  attach  to  it  are  crimes  against  so- 
ciety. Some  of  these  faculties  which  9Te  more  immediately  con- 
nected with  the  individual  wants,  are  common  to  the  superior 
classes  of  animals  as  well  as  to  man. 

The  thipd  cl^ss  comprises  actions  determined  by  ^motives 
created  by  the  intellectual  faculties,  and  which  constitute  actions 
of  reflexion,  of  judgment,  of  deliberation.  They  are  peculiar  to 
man,  they  are  fostered  by  education,  they  are  sustained,  strength- 
ened^  and  purified  by  knowledge,  and  prevail  in  proportion  to 
the  refinement  and  civilization  of  society;  which  consists  in  the 
subjection  of  the  acts  of  the  sensations,  and  of  the  passions  to  the 
will|  governed  by  motives  of  the  intellect;  and  their  repression 
when  they  would  encroach  on  the  rights,  and  interfere  with  the 
happiness  of  others.  The  truly  great  and  noble-minded  alone  are 
thus  happily  prerogatived,  and  enjoy  the  supremacy  of  the  intel- 
lect over  the  passions  and  the  instincts,  or  organic  sensations,  on 
all  occasions,  and  which  they  can  limit  wiUiin  the  circle  they 
should  propeirly  be  confined  to.  Gifted  with  the  most  exalted 
virtues,  they  betray  none  of  the  weaknesses  of  our  nature.  The 
actions  of  this  class  havi^  an  expansive  operation;  thejr  direct  so- 
ciety in  its  civil  relations,  they  extend  their  sway  over  whole 
communities,  they  give  direction  to  men  in  collective  bodies,  and 
by  them,  one  man  acquires  the  power  to  influence  the  destiny  of 
his  species,  to  change  the  face  of  science,  to  advance  or  retard  the 
progress  ofknowledge,  to  stamp  with  his  genius  the  character 
of  his  age;  they  form  the  statesman,  the  philosopher,  the  patriot. 

§  I.' The  Intellectual  and  Moral  Faculties  connected  unth 

Organs, 

The  examination  of  the  two  order  of  faculties  it  is  proposed 
to  investigate,  lead,  in  the  first  place,  to  determine  positively 
whetheriAhey  are  dependent  on  the  organization  for  their  exer- 
cise. If  no  particular  organs  are  appropriated  to  these  faculties, 
of  which  they  are  functional  acts,  then  they  cannot  be  claimed  as 
an  appanage  of  physiology,  or  attached  to  the  medical  sciences. 
The  following  are  some  of  ^he  considerations  that  can  be  adduced 
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to  demonstrate  their  connexion  with  the  organization ;  that  they 
depend  immediately  on  the  actions  of  especial  organs;  and,  con- 
sequently, that  it  is  the  province  of  the  physiologist  and  patholo- 
gist^ who  would  form  correct  ideas  of  their  maladies,  to  study  and 
elucidate  their  history  and  phenomena. 

1st.  The  sensations,  which  are  truly  a  part  of  the  intellectual 
phenomena,  for  they  communicate  the  impressions  that  form 
ideas,  are,  as  has  been  precedingly  exhibited,  the  actions  of  par- 
ticular organs,  and  have  an  apparatus  of  organs  destined  to  their 
accomplishment.  The  intellectual  and  moral  faculties  are  phe- 
nomena of  the  same  order,  and  it  is  a  fair  conclusion,  require  a 
similar  mode  of  development  and  exercise — that  is^  by  particular 
drgans. 

2d.  All  vital  actions  emanate  from  material  organs,  without 
which  they  can  have,  for  us  at  least,  no  appreciable  or  known 
mode  of  existence.  But  the  intellectual  and  moral  faculties  are 
only  forms  of  vital  action ;  they  are  not  more  wonderful  or  re- 
condite in  their  nature,  than  most  of  the  other  vital  phenomena, 
and  if  material  organs  are  essential  for  the  production  of  the  One, 
it  is  a  direct  inference,  they  are  not  less  essential  for  that  of  the 
other. 

3d.  The  causes  that  influence  the  condkion  of  the  organs,  affect 
the  exercise  or  condition  of  the  intellectual  and  moral  faculties. 
Thus  food,  drink,  the  weather,  medicinal  and  morbific  agents,  fre- 
quently produce  the  most  profound  alterations  in  the  state  of  these 
faculties.  The  mind  becomes  more  active  in  its  energies  under 
some;  it  is  cast  into  torpidity  by  others:  they  warm  the  affections 
and  expand  the  heart  with  the  most  generous  and  benevolent 
feelings;  they  irritate  the  temper,  and  impel  the  passions  into 
maddening  excesses. 

How  great  is  the  difference  in  the  physical  structure,  in  the 
organization  of  the  inhabitants  of  the  north,  and  the  natives  of  the 
south.  The  impress  of  the  climate  is  acknowledged  in  the  form, 
the  features,  the  temperaments,  &c. ;  and  not  less  characterized 
are  its  influences  over  the  intellectual  and  moral  qualities. 

Every  day  is  to  be  veHfled  the  extent  to  which  these  faculties 
ar€^  modified  by  the  causes  enumerated,  and  by  the  actions  they 
establish  in  the  organs  of  the  economy.  How  completely  is  the 
whole  moral  of  man  subverted  by  an  excessive  potation  of  ardent 


spirits ;  how  rapidly  is  it  subjected  to  the  power  of  narcotics,  and 
all  the  striking  and  peculiar  traits  that  evince  the  possession  of 
these  faculties  divine,  erased  and  blotted  out!  Where  is  "the 
infinity  of  thought"  in  apoplexy,  in  epilepsy?  How  changed  is 
the  whole  moral  character  of  the  individual  by  changes  induced 
in  the  organs,  even  when  of  a  light  character.  An  attack  of  he- 
morrhoids, menstruation,  pregnancy,  hunger,  costiveness,  the  act 
of  digestion  in  those  who  have  irritated  stomachs,  will  often  con- 
vert the  mildest  tempered  and  kindest  individual  into  a  passion- 
ate, morose,  and  almost  insufferable  being.  As  soon  as  these 
states  terminate,  the  natural  character  reappears,  and  so  differ- 
ent is  the  individual,  it  might  almost  be  jsaid,  "he>as  two 

souls." 

These  causes  are,  however,  material  in  their  nature,  and  capa- 
ble only  of  exerting  an  action  on  material  organs.  If  the  intel-  * 
lectual  and  moral  faculties  are  not  exercised  by  organs,  how  is  it 
possible,  then,  they  should  be  so  entirely  apd  profoundly  modified 
by  influences  wholly  material  in  their  nature?  Will  it  be  said, 
that  the  immaterial  principle  acts  independent  of  all  organization, 
and  yet  is  excited  by  stimuli,  benumbed  by  narcotics,  modified 
by  climate,  by  aliment,  by  sympathetic  reactions  of  the  different 
organs— in  fine,by  whatever  is  capable  of  exerting  an  influence 
over  the  organic  or  physical  structure  of  the  economy? 

4th.  The  psycology,  or  intellectual  and  moral  endowments  of 
an  individual,  are  not  uniform  in  the  different  periods  of  life,  in 
the  different  states  of  health  and  disease,  of  sleeping  and  waking; 
and  these  differences  are  invariably  concomitant  with  particular 
conditions  of  the  organs. 

Look  at  the  new-born  infant,  whose  brain  does  not  receive  all 
its  development  until  several  years  after  birth.  It  is  incapable  of 
thinking,  of  reasoning,  of  judging;  it  has  no  memory  or  associa- 
tion of  ideas — of  all  moral  qualities  it  is  deficient  It  possesses 
senses  alone.  Its  actions  are  those  of  the  first  class,  analogous  to 
those  of  mere  animals,  and  derived  from  external  and  internal 
sensations,  or  instincts.  These  faculties  are  acquired  by  age, 
are  improved  and  perfected  by  education.  In  the  ripeness  and 
Tigour  of  manhood,  when  the  organism  has  reached  the  full  term 
of  its  maturity,  the  psycological  functions  are  enjoyed  in  their 
fuUest  plenitude,  and  man  is  capable  qt  Jthe.  Jiighest  intellectual 
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efforts,  and  displays  the  most  exalted  of  his  moral  attributes.  The 
decay  to  which  our  material  organization  is  doomed,  invades, 
with  equal  tread,  the  domicil  of  **  sky  aspiring  and  ambitious 
thought."  In  the  decrepitude  of  age,  the  organs  worn  out  and 
wasted,  with  the  feebleness  of  infancy,  comes  "  second  childish- 
ness and  mere  oblivion."  How  melancholy  an  object  was  the  in- 
tellectual and  witty  dean  of  St.  Patrick's,  the  author  of  Gulliver's 
Travels  and  Tale  of  a  Tub,  sunk  for  years  in  so  low  a  state  of 
mental  imbecility,  he  knew  not  even  himself.  Who  has  not,  in 
his  own  experience,' felt  the  fluctuations  in  the  operations  of  the 
intellect,  and  the  state  of  his  moral  affections  ?  The  one  filled  . 
with  bright  conceptions,  vigorous  in  combination,  clear  in  deduc- 
tion; the  other  glowing  with  the  most  generous  emotions,  in- 
spired with  philanthropic  desires,  and  warmed  with  benevolence, 
'  or  sluggish,  dull,  and  vapid  in  the  train  of  ideas;  irritable  and  sel- 
fish in  feeling.  How  animating  is  the  presence  of  a  bright  sub, 
and  the  impression  of  a  bracing  air;  how  depressing  and  gloom- 
inspiring  is  a  clouded  sky  and  an  easterly  wind. 

In  disease  is  most  strongly  displayed  the  influence  of  the  or- 
gans over  the  intellect.  The  febrile  patient  in  his  deliration  loses 
the  correct  perception  of  objects,  and  fancies  scenes  and  acts  that 
have  no  existence.  In  mental  alienation  the  faculties  are  irregu- 
lar in  their  operations,  the  perceptions  are  aberrant,  or  the  intel- 
lectual acts  be(iome  a.  chaos  of  unintelligible  thoughts,  or  arc  op- 
pressed with  torpid  sluggishness. 

Acute  inflammations  of  the  stomach  are  almost  invariably  pro- 
ductive of  disturbance  in  the  intellectual  operations,  being  accom- 
panied with  delirium,  or,  in  the  more  advanced  stages,  with  stu- 
por and  coma.  Now  the  stomach  is  intimately  associated  with 
the  brain,  and  its  disorders  are  speedily  transmitted  to  that  organ. 
We  have  here  derangement  in  the  actions  of  material  organs,  the 
one  productive  of  loss  of  the  digestive  function,  the  other  with 
irregularity  of  the  intellectual  faculties,  or  their  suspension. 

Mental  alienation  and  maniacal  delirium,  are  very  frequently 
caused  by  chronic  or  sub-acute  inflammations  of  the  digestive,  or  the 
generative  organs.  A  patient  in  the  Alms-house  Infirmary  at  this 
time,hasjust  recovered  from  violent  maniacal  paroxysms  attacking 
several  times  in  a  day,  and  during  which  it  was  necessary  to  confine 
her  with  the  camisole  or  tigfit  jacket.  They  were  excited  by  inflam- 


mation of  the  uterus  succeeding  to  delivery,  and  have  been  en- 
tirely removed  by  directing  a  treatment  against  the  uterine  dis- 
ease; as  leeches  ad-vulvam,  to  the  hypogastric  region,  cups  over 
the  sacrum  and  loins,  the  warm  bath,  and  cold  emollient  injections 
into  the  vagina  and  bowels.     But  how  could  a  morbi4  condition 
of  the  uterus  reach  the  soul,  and  disturb  its  functions,  if  it  have 
not  a  dependance  on  material  ©rgans  for  the  manifestation  of  its 
faculties;  or  in  what  possible  manner  could  the  nieans  employed, 
and  with  the  direction  given  to  them,  have  exercised  the  slightest 
power  over  the  actions  of  the  soul,  have  restored  its  agitated  and 
perturbed  state  to  calmness,  to  tranquillity,  and  rendered  it  back 
the  possession  of  reason,  did  it  not  exist  in  an  absolute  depend- 
ance on  organs. 

Chronic  affections  transform  at  times  entirely  the  character  of 
the  individual.  Napoleon  was  endowed  with  a  personal  and  in- 
tellectual activity  that  fatigue  could  not  repress,  or  continued  la- 
bours exhaust.  Always  in  action,  sleep  hardly  seemed  a  want  of 
his  nature.  On  the  rock  of  St.  Helena,  consumed  by  a  chronic 
gastritis,  half  lethargic,  stretched  on  his  couch,  he  could  not  avoi^l 
remarking  the  change  he  had  undergone.  Where,  he  exclaimed, 
is  my  former  energy  ?  I,  who  so  frequently  overran  Europe,  can 
now  scarce  exert  myself  to  take  a  turn  in  the  garden,  or  keep 
open  my  heavy  lids.     Alas,  I  am  no  longer  Napoleon.* 

These  faculties  require,  farther,  an  intermittence  in  their  action, 
mnd  hence  the  successive  periods  of  sleeping  and  waking— in  the 
first  ofAvhich  they  are  entirely  suspended.  They  are  besides  ex- 
hausted by  exertion,  and  necessitate  a  repose,  that  they  may  again 
enter  into  exercise  with  their  accustomed  vigour. 
'  These  facts,  and  numerous  others  might  be  cited  in  illustration, 
are  conclusive  evidences  of  the  connexion  between  the  intellect 
and  moral  faculties,  and  the  action  of  organs.  In  each  of  the  cir- 
cumstances enumerated,  a  particular  disposition  of  the  organiza- 
tion, a  parUcular  condition  of  organs  exists,  and  with  each  the 
psycology  experiences  a  modification. 

•  Le«  Demien  MomenU  de  Napoleon,  pai  Dr.  Antommardu. 
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§  2.    The  Brain,  the  Organ  of  the  Intellectual  and  Moral 

Faculties. 

The  next  point  that  presents  itself  for  consideration,  is  to  de- 
termine the  organ  or  structure  by  which  the  psycological  func- 
tions are  executed. 

Sensibility,  it  has  been  established  already,  is  a  function  of 
nervous  organs.  Constituting  an  important  part  of  the  intellec- 
tual and  moral  phenomena,  that  in  fact  owe  to  sensibility  their 
development  and  capacity  of  action,  the  inference  from  analogy 
is  at  once  made,  that  those  faculties  also  have  nervous  organs  ap- 
propriated to  their  exercise.  From  numerous  fact*,  and  a  great 
variety  of  considerations,  we  are  authorized  to  believe,  that  the 
brain  contained  in  the  cranium  is  the  nervous  mass,  by  which 
the  psycological  actions  are  performed.  Some  of  these  it  will  be 
^  proper  to  enumerate. 

1st.  We  have  a  consciousness  in  our  intellectual  operations  that 
they  are  executed  in  the  brain.  The  exercise  of  the  intellectual 
and  moral  faculties  is  accompanied  with  internal  sensations  that 
we  refer,  the  first,  entirely  to  the  seat  of  the  brain;  the  second,  to 
the  brain  and  heart,  or  other  organs.  It  is  there  that  are  felt  the 
efforts  of  the  understanding,  and  the  fatigue  that  succeeds'its  pro- 
longed exertions;  and  in  all  violent  excitement  of  the  passions, 
the  head  becomes  oppressed,  there  is  sense  of  fulness  and  tension, 
which  often  terminates  in  head-ache. 

fid.  The  integrity  of  the  brain  is  of  absolute  necessity  to  the 
production  of  intellectual  phenomena,  and  the  moral  actions. 
Whenever  this  organ  is  directly  implicated,  as  occurs  in  ex- 
tensive injuries,  or  it  is  sympathetically  affected  by  morbid  im- 
pressions emanating  from  other  organs,  the  intellectual  and  moral 
faculties  suffer  along  with  the  structural  derangement;  they  are 
entirely  suspended,  or  are  perverted  in  their  mode  of  action.  The 
observation  of  every  day,  and  experiments  without  number,  cor- 
roborate the  accuracy  of  this  proposition.  In  this  purport  may 
be  adduced  those  instances  in  which  portions  of  the  cranium  have 
been  lost,  leaving  the  brain  covered  only  with  its  membranes  and 
external  skin.  When  pressure  is  made,  in  this  spot,  on  the  brain, 
consciousness  is  immediately  suspended,  and  a  comatose  state,  or 


stupor,  is  instantly  induced;  the  intellect  and  moral  faculties  dis- 
appear; they  are  held  under  the  thumb,  as  it  were,  and  are  re- 
stored at  pleasure  to  their  full  activity  by  relieving  the  compres- 
sion. Professor  Chapman,  in  his  lectures,  mentions  having  seen 
.  an  individual  with  his  head  in  this  state,  who  was  accustomed  to 
submit  himself  to  the  experiment,  and  who  was  exhibited  by  the 
late  professor  Wistar  to  his  class.  In  the  surgical  lectures  of  Sir 
Astley  Cooper,  by  F.  Tyrrel,  a  remarkable  case  is  cited,  in 
which  a  comatose  state  continued  for  several  months  with  sus- 
pension of  the  intellectual  faculties,  and  which  were  immediately 
restored  by  elevating  a  depressed  portion  of  the  cranium  that  had 
caused  compression  of  the  brain. 

In  experiments  on  animals,  the  removal  of  the  cerebrum  inva- 
riably destroys  the  faculties  of  perception,  of  memory,  of  judging, 
as  far  as  they  are  capable  of  those  processes,  and  of  volition,  but 
does  not  afifect  sensation,  motion,  or  respiration.  If  disturbed, 
they  will  move  and  walk,  and  birds  will  fly,  but,  if  they  meet  an 
obstacle*  they  do  not  turn  from,  or  attempt  to  pass  round  it;  they 
continue  to  push  against,  without  being  able  to  devise  the  means 
to  avoid  it 

Some  facts  have  been  supposed  to  militate  against  this  proposi- 
tion, and  have  been  relied  on  as  disproving  the  necessity  of  ce- 
rebral organs  for  the  display  of  the  intellectual  and  moral  facul- 
ties. These  facts,  which  are  exceptions  to  the  general  mass  of 
observations,  are  some  instances  of  wounds  received  in  the  head, 
and  penetrating  the  brain;  cases  of  hernia  of  the  brain,  in  which 
a  portion  had  been  removed;  and  fungi  of  that  organ,  in  which  a 
part  had  been  lost;  and  notwithstanding  the  structural  injury  thus 
sustained,  the  psycological  faculties,  it  is  asserted,  suffered  no  de- 
triment. It  is  to  be  jremarkedy  however,  that  these  observations 
are  all  deficient  in  accuracy;  they  are  made  in  the  lump,  and  often 
by  those,  who,  believing  the  indivisibility  of  the  mind,  it  may  be 
fairly  conjectured,  inferred  the  integrity  of  all  its  faculties  from 
the  presence  and  soundness  of  the  most  prominent  Not  one  of 
these  cases  is  reported  with  attention  to  minutiae;  the  facts  are 
not  sufficiently  individuated  to  authorize  a  perfect  reliance  on 
them;  the  patients  were  not  put  to  the  test,  to  determine  whether 
the  mind  was  not  enfeebled  in  the  formation  of  certain  trains  of 
ideas,  or  incapable  of  entertaining  them;  whether  the  character 
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had  not  uadergone  a  change,  or  exhibited  traits  not  before  no- 
ticed. Inquiries  directed  to  these,  and  other  similar  points, 
should  have  been  made  to  give  to  these  facts  importance  and 
validity,  especially  as  they  are  opposed  by  positive  observations 
entirely  the  reverse. 

The  brain,  besides,  is  a  double  organ,  each  of  its  divisions  being 
perfectly  symmetrical.  Now,  it  is  a  law  of  the  symmetrical  or- 
gans, that  one  being  in  a  perfectly  natural  stale,  it  is  capable  of 
exercising  the  functions,  though  not  as  perfectly,  in  which  both 
are  usually  occupied.  Sight  is  performed  with  one  eye,  hearing 
with  one  ear,  respiration  with  one  lung,  and  generation  with  one 
testicle.  The  same  law  doubtless  is  applicable  to  the  brain,  for 
nature  is  universal  in  her  laws,  and,  consequently,  the  organs  of 
one-half  of  the  brain  being  unaflfected,  the  intellectual  faculties 
will  not  manifest  a  very  striking  departure  from  their  accustomed 
condition,  by  a  lesion  in  one  or  two  organs,  in  the  other  half. 

But  we  have,  in  addition,  evidence  that  is  conclusive,  as  to  the 
duplication  of  the  sensorial  or  cerebral  organs,  and  of  faculties 
connected  with  the  intellect.  The  voluntary  movements  are  de- 
stroyed in  paralysis.  This  frequently  affects  only  a  portion  of  tlie 
body,  as  in  hemiplegia,  a  vertical  half  of  it  is  incapable  of  moving 
fropfi  the  dictates  of  the  will,  while,  in  the  other  half,  motion  is 
perfect.  In  these  cases,  with  scarce  an  exception,  there  is  always 
found  local  injury,  or  disease  located  in  one-half  of  the  brain, 
while  the  opposite  half  is  in  a  perfectly  natural  state.  Thus,  we 
have  the  demonstration,  that  each  half  of  the  brain  is  capable  of 
exercising  its  functions  independent  of  the  other  half;  and  exhi- 
bits its  usual  phenomena  when  sound,  notwithstanding  the  injury 
which  may  have  been  inflicted  on,  or  the  disease  affecting  the 
other  portion.  , 

3d.  The  intellectual  and  moral  faculties  never  manifest  any 
disorder  or  disturbance,  when  the  brain  retains  its  natural  condi- 
tion, although  other  portions  of  the  nervous  structure,  and  other 
viscera,  may  be  most  seriously  and  deeply  implicated  in  a  morbid 
state  or  structural  derangement.  Fractures  of  the  vertebrae,  and 
diseases  limited  to  the  spinal  marrow,  as  tetanus,  &c.  afford  strik- 
ing and  conclusive  instances  to  the  illustration  of  the  fact.  All 
the  functions  depending  on  the  integrity  of  this  organ  are  dis- 
turbed, or  lost,  in  the  parts,  below  the  seat  of  lesion  when  the  af- 


fection or  injury  is  local,  while  the  brain  being  in  a  natural  state, 
the  intellectual  functions  remain  unaffect^cf.  The  same  circum- 
stance is  observed  in  mortal  organic  diseases  of  the  stomach, 
lungs,  heart,  liver,  bowels,  &c.;  when  the  brain  does  not  sympa- 
•  thize  in  the  affection,  the  intellect  retains  its  force,  its  clearness, 
and  activity  to  the  last.  t- 

4th.  Every  individual  possesses  some  differences  in  the  energy 
and  capaciousness  of  these  faculties;  and  it  is  a  general  rule,  with 
very  few  exceptions,  that  the  extent  of  the  intellect  is  in  propor- 
tion to  the  size  of  the  brain.  The  iliffcrences  in  the  intellects  and 
characters  of  individuals,  are  constituted  by  the  more  or  les§  happy 
organization  of  the  brain.  The  idiot  and  imbecile  present  a  brain 
from  a  fourth  to  a  half  less  in  bulk^than  the  brains  of  those  gifted 
with  intellectual  endowments  of  superior  grade. 

5th.  The  intellectual  faculties,  it  was  remarked,  offer  very 
striking  differences  in  different  ages,  in  disease  and  in  health,  in 
the  waking  and  sleeping  states;  now,  in  each  of  these  conditions 
the  brain  experiences  a  modification,  and  it  is  to  this  change  in 
its  state  that  alone  can  be  ascribed  the  corresponding  differences 
of  the  faculties.  This  organ  does  not  acquire  its  perfect  consist- 
ency until  after  birth,  in  which  state  the  faculties  cannot  be  said 
to  exist;  nor  is  its  development  completed  until  the  age  of  pu- 
berty, before  which  period  the  faculties  are  yet  imperfect.  *  In 
those  affections  accompanied  with  disorder  of  the  intellectual 
functions,  it  is  very  rare  that  the  symptoms  do  not  announce  the 
brain  as  the  seat  of  disordered  actions,  and  when  they  are  fatal, 
dissection  seldom  fails  to  exhibit,  to  instructed  and  experienced 
investigators,  structural  disease  of  the  brain,'0r  its  meninges,  which 
secondarily  affect  the  brain  itself. 

6th.  All  animals  that  possess  a  brain  exhibit  evidence  of  psy- 
cological  faculties,  which  correspond  in  number  and  extent  to  the 
size  of  the  brain,  and  the  complexity  of  its  structure:  every  animal 
has  also  peculiarities  in  its  faculties  of  this  order,  intended  for  the 
provision  of  its  especial  wants,  and  constructed  for  the  state  of  ex- 
istence it  is  destined  to  support;  but  the  brain  of  every  genus  of 
animals  differs  from  that  organ  in  every  other  genus,  and  hence 
the  especial  psycology  of  each  animal  is  owing  to  its  especial  ce- 
rebral structure.  In  animals  for  which  no  brain  is  provided,  this 
order  of  faculties  is  never  manifested. 


192 


THE  INTELLECTUAL  AND  MORAL  FACULTIEi, 


TUB  INTXLLCCTUAb  AND  MORAL  FACULTIES. 


193 


li 


The  considerations  that  have  been  advanced,  it  is  believed,  au- 
thorized a  conclusion  incontrovertibly  established,  that  the  intel- 
lectual force,  power,  or  principle,  whatever  may  be  its  nature,  can 
no  more  display  its  phenomena  without  organs,  than  can  life  be 
manifest  without  organs  or  organized  structure;  and  that  the  brain 
is  the  structure  composing  the  organs  of  the  intellectual  and  mo- 
ral faculties. 

Bichat,  while  he  admitted  the  brain  to  be  the  seat  or  organ  of 
the  intellect,  looked  on  the  great  sympathetic,  and  the  viscera, 
as  the  location  of  the  moral  faculties  or  passions.  He  was  lead  to 
the  adoption  of  this  opinion,  by  the  familiar  observation  of  the 
feelings  experienced  in  the  viscera,  and  especially  in  the  epigas- 
trium, from  the  exercise  of  the  passions.  The  evidence^  furnished 
by  this  fact  goes,  however,  no  farther  than  to  establish  the  con- 
nexion between  the  operations  of  the  psycological  functions,  and 
the  actions  of  the  viscera;  to  set  forth  the  influence  of  the  mind 
over  the  body;  and  serves  to  confirm,  what  might  have  been  con- 
jectured as  highly  probable;  that  the  violent  emotions  of  the  pas- 
sions, the  high  excitement  of  the  cerebral  organs,  extend  a  per- 
turbing influence  throughout  the  frame,  and  interrupt  the  healthy 
actions  and  functions  of  the  viscera  concerned  in  the  nutritive 
and  secretory  processes  of  the  economy;  precisely  the  same  as  the 
disorders  of  the  viscera,  irradiated  on  the  brain,  derange  the  ope- 
rations of  the  intellect.  The  inference  would  be  equally  logical, 
that  the  intellectual  faculties  were  seated  in  the  stomach,  because 
delirium,  phrenzy,  and  other  disorders  of  the  intellect  accompany 
the  inflammation  of  that  organ,  as  that  the  moral  faculties  are  lo- 
cated in  the  viscera,  because  their  exercise  is  accompanied  with 
peculiar  sensations  in  them,  or  with  some  derangement  in  their 

actions. 

In  treating  of  the  sympathetic  or  ganglionic  division  of  the 
nervous  system,  its  function  was  investigated.  The  inferences 
deduced  from  its  anatomical  distribution  and  connexions,  from 
physiological  and  pathological  phenomena,  were  regarded,  as  prov- 
ing it  to  be  the  medium  of  nervous  communication  between  the 
different  viscera,  and,  at  the  same  time,  as  establishing  a  con- 
nexion  between  them  and  the  brain.  Hence  must  necessarily  re- 
sult a  community  of  impressions  and  actions  between  the  two, 
not  clearlv  nerceived  in  the  natural  state  and  the  tranquillity  of 


the  soul,  but  which  is  openly  declared  in  the  more  violent  and 
•  cxaggeprted  actions  jprovoked  by  disease,  or  the  commotions  and 
agitations  of  the  passions.  »  .  . 

While  it  catthot  be  doubted,  that  the  organs  of  the  moral  facul- 
ties and  passions  are  situated  in  the  brain,  neither  c4n  it  be  denied, 
that  the  viscera  are  not  entirely  passive  in  their  exercise.  What 
is  the  exae?t  part  they  perform,  tt  is  not  easy  to  divine,  but  every 
one  is  conscious  of  sensations  of  a  peculi#  kind,  having  either  a 
pleasurable  or  painful  character,  experienced  in  the  epigastrium, 
in  the  chest,  and  somettmes  in  other  part?,  while  under  the  in- 
fluence of  moral  emotions  of  an  agreeable,  or  distressing  nature. 
The  participation  of  different  organs  of  the  thoracic  and  abdomi- 
na^i^ra,  in  the  actions  whicl)  constitute  the  passions,  is  evi- 
denced Sn  the  secretion  of  tears,  or  weeping-  in  soitow;  sobbing 
in  grief;  the  tremulous  voice,  or  its  total  loss,  with  tremors  of  the' 
muscular  system  in  fear;  laughter  in  joy;  gaping  in  ennui;  the 
injected  eye,  hurried  breathing  and  quickened  action  of  the  heart 
in  violent  anger  and  rage,  when  uncombined  with  apprehensions ; 
and  in  the  gastric  stricture  experienced  in  the  preceding  painful 
emotions,  as  ateo  in  hatred,  jealousy,  &c.  with,  often,  the  copious 
secretion  of  biW.  These  effects  piost  distinctly  indicate  the  ex- 
tension of  the  cerebral  actions,  rotised  by  the  passions  or  affective 
faculties,  to  the  physical  organs  of  the  economy. 

These  organs,  on  the  other  hand,  are  observed  to  hold  a  de- 
cided power  over  the  exercise  of  the  passions,  and  to  control 
their  elicitatioh.  A  state  of  inflammatory  excitement,  or  irrita- 
tion in  those  oi^ns,  opposes  the  gentle  visceral  excitement  of  the 
pleasurable  pas^iohs,  and  they  can  no  longer  be  experienced. 
When  the  stomach  and  the  thoracic  organs  are  actively  inflamed, 
'  it  is  not  possible,  even  in  those  whose  natural  disposition  inclines 
them  to  gaiety,  to  excite  feelings  of  that  character,  or  to  provoke 
laughter.  Joy,  hope,  and  all  the  animating  moral  impressions 
are  dissipated,  and  the  mind  is  plunged  into  gloom,  depression, 
and  dfespair.  The  chronic  irritation  of  the  d%estivfe  viscera,  is  the 
most  common  cause  of  melancholy  and  hypochondriasis. 

Irritations  of  the  digestive  apparatus  are  often  directed  on  the 
cerebral  organs,  and,  by  exciting  irritation  in-  them,  carry  a  posi- 
tive influence  into  the  development  of  the  passions.  Thus,  irrita- 
tions in  the  stomach  metamorphose,  frequently,  the  temper  and 
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character;  the  gentle  and  mild  become  peevish  and  irritable,  the 
gay  morose,  the  fearful  bold,  the  coward  courageous,  the  merciful  • 
cruel.  Thj  irritations  occasioned  by  ardent  spirits  in  the  stomach 
and  brain,  give  rise  to  the  frequent  quarrels  and  disputes  about  tri- 
fles, when  this  ^rnicious  habit  is  indulged,  and  the  man,  who,  when 
sober,  is  an  aflfectionate  husband,  a  tender  parent,  a  faithful  friend, 
when  under  the  influence  of  intoxication,  is  conyerted  into  a  sa- 
vage and  unfeeling  brm^;  he  is  borne  away  by  the  most  terrible 
and  furious  emotions;  he  is  no  longer  master  of  his  actions,  and 
is  scarcely  conscious  of  the  excesses  he  yerpetrates. 

The  passions,  it  would  appear  from  these  circumstances,  are,  in 
some  measure,  compound  sensations  and  actions,  resulting  from 
the  combination  of  the  sensations  and  actions  excited  in  the  <*re- 
bral  organs,  and  in  the  physical  organs,  both  of  which  concur  in, 
and  are  requisite  to  their  production:  between  these  two  series 
of  actions,  a  fixed  relation  is  maintained. 

§  3.  Of  the  Cerebrum  and  Cerebellum,  their  Arrangement, 

and  Structure, 

A  general  descripti9n  of  the  encephalon  was  made  in  the  com- 
mencement of  the  Chapter  on  •the  Functions  of  Relation;  but  it 
will  be  now  requisite  to  present,  without  entering  into  anatomi- 
cal minutiae,  the  general  arrangement  of  the  cerebrum  and  cere- 
bellum. 

The  cerebrum  is  composed  of  the  two  kinds  of  nervous  matter, 
white  medullary,  and  gray  or  cineritious  substaqce,  arranged  in 
different  manners,  and  divided  into  equal  halve^  called  hemis- 
pheres. The  exterior  is  disposed  in  a  convoluted  form,  and  is 
covered  over  by  the  gray  or  ash  substance,  varying  in  depth  or 
thickness  in  difierent  individuals.  The  mass  of  the  cerebrum  con- 
sists of  the  white  or  medullary  substance  arranged  in  fibres,  with 
additions  of  gray  substance  in  particular  positions. 

In  tracing  the  fibres  of  the  medullary  substance  of  the  cerebrum 
from  the  base  of  the  brain  upwards,  they  are  seen  to  be  coirtinuous 
from  the  medulla  oblongata,  where  they  appear  to  arise,  or  are  con- 
nected with  gray  substance,  and  form  those  small  protuberances  that 
are  named  corpora  olivaria,  or  anterior  pyramids.  Here  the  fibres 
partially  decussate,  a  portion  of  those  on  the  right  passing  to  the 


left,  and  a  portion  of  those  on  the  left  passing  to  the  right.  They 
are  then  to  be  seen  engaged  with  the  transverse  fibres,  connecting 
the  lobes  of  the  cerebellum,  and  forming  the  pons  varolii,* be- 
tween and  under  which  they  pass  without  uniting  with  them. 
Emerging  from  the  pons  they  enlarge,  as  thej^  advance  for- 
wards and  ascend,  constituting  the  crura  cerebri.     Two  masses 
of  gray  substance  are  now  added,  producing  enlargements,  which 
are  designated  thalami  nervorum  opticorum,  and  corpora  striata. 
From  these  masses  they  receive  an  accession  of  fibrous  or  medul- 
lary substance,  after  which  they  spread  out  in  the  manner  of  a 
fan,  or  are  divergent,  and  thus  form  the  hemispheres  of  the  ce- 
rebrum. 

As  to  the  ultimate  disposition  of  these  fibres  two  opinions  have 
been  proposed.   Gall  asserts  that  they  terminate  unequally,  some 
"  being  longer  than  others,  by  which  disposition  the  convolutions 
of  the  surface  are  formed,  and  over  which  a  layer  of  gray  sub- 
stance is  spread. 

From  the  gray  substance  thui  arranged,  other  fibres,  or  new 
medullary  substance  proceed,  which,  passing  inwards,  crossing 
the  first  and  returning  towards  the  interior,  constitute  converging 
fibres,  that  meet  in  the  median  line,  and  there  form  the  commis- 
sures, the  intention  of  which  is  to  unite,  to  combine  intimately, 
the  double  and  similar  halves  of  this  organ. 

According  to  the  later  researches  of  Tiedemann  and  Serres,  the 
views  of  Gall  in  this  respect  are  not  exactly  correct     These  ac- 
curate anatomisU  assert,  that  the  medullary  fibres  of  the  pedun- 
cles or  crura  cerebri  radiate  in  the  hemispheres,  being  directed  to 
the  sides,  in  ffont,  and  behind,  hut  all  advancing  from  below  up- 
wards: they  are,  then,  folded  on  themselves  inwards,  by  which 
they  form  the  superior  wall  or  vault  of  the  lateral  ventricles,  and 
redescending  along  the  interior  face  of  the  hemispheres  they  join 
the  pillars  of  the  fornix.     Those  of  the  two  sides  approach,  unite 
together,  and  produce  the  corpus  callosum,  which  is,  thus,  a  com- 
missure of  the  brain,  and  formed  of  tranfversal  fibres.  Here  they 
terminate  their  course,  and  do  not  continue  so  as  to  issue  in  a  re- 
junction  with  the  peduncles  and  corpora  pyramidalia.       ♦ 

The  hemispheres  of  the  brain,  it  is  very  evident,  from  this  de- 
scription of  their  formation,  and  as  deUiled  more  minutely  by 
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Tiedemann,  are  medullary  membranes,  produced  by  the  expan- 
sion and  radiation  of  the  fibres  of  tbe  cerebral  peduncles^  and 
folded  up  from  without  inwards,  and  from  before  backwards.  The 
lateral  ventricles,  instead  of  being  cavities,  hollowed,  as  it  wai 
supposed,  in  the  substance  of  the  brain,  are  produced  by  the  in- 
flection of  these  membranes,  and  are,  in  reality,  exterior  to  the 
brain.  The  object  attained  by  this  arrangement  of  the  cerebral 
structure,  appears  to  be  the  concentration  of  a  Jarge  mass  of  nerv- 
ous substance,  and  numerous  organs  in  a  small  bulk,  with  the 
capability  of  being  included  in  the  small  spaoe  of  the  cranial  ca- 
vity, so  admirably  adapted  to  protect  it  from  injury  and  violence. 

This  method  of  arranging  the  cerebral  structure,  and  the  order 
of  its  developments,  enables  oS;to  understand  the  mode  in  which 
the  gradual  secretion  of  fluid,  from  the  surface  of  the  ventricles, 
in  early  infancy,  before  the  hemispheres  have  acquired  their  full 
completion  and  consistency,  may  expand  or  unfold  them  to  as  to 
form  a  large  sack,"  without  aflecting  the  faculties  of  the  mind,  or 
deranging  in  any  respect  the  functions  of  the  brain.    . 

When  this  state  occurs,  there  is  no  destruction  of  the  structure 
of  the  brain  J  not  even  rupture  of  the  fibres  of  the  medullary  sub- 
stance has  taken  place;  their  direction  alone  is  changed,  they 
are  more  extended,  so  as  to  admit  of  the  separation  of  ^e  sides 
of  the  ventricle,  and  to  avoid  compression. 

I  had  an  opportunity  of  witnessing  a  short  time  past,  through  the 
kindness  of  Dr.  J.  K.  Mitchell,  an  examination  of  the  brain  of  a 
lad,  of  eight  years  of  age,  who  liad  been  the  subject  of  chronic 
hydrocephalus  from  infancy.  The  head  was  very  much  enlarged, 
measuring  twenty>nine  inches  in  circumference.  The  intellectual 
faculties  were  not  only  unimpaired,  but  were  considered  an  un- 
commonly acute  for  one  of  his  period  of  life.  Two  days  previous 
to  his  decease  he  met  with  a  fall,  in  which  he  received  a  blow  on 
tbe  forehead;  symptoms  of  inflammation  of  the  brain  succeeded, 
and  caused  his  death. 

The  bones  were  firmly  united;  the  brain  presented  the  appear- 
ance of  a  sack;  the  oon volutions  were,  however,  perfect;  they 
were  not  effiM:ed,  and  the  cortical  or  gray  substance  had  not  ex- 
perienced the  slightest  derangement  The  parietes  were,  from 
half  to  three-quarters  of  an  inch  in  thickness,  and  the  cavity  con- 


tained five  pints,  by  measure,  o(  serous  fluid.  The  only  portioa  • 
that  was  deficient  was  |i^  septum  lucidum;  the  other  portions  of 
tbe  brain  were  all  present,  and  did  not  appear  to  be  afleeted  in  their 
structure.  The  internal  or  ioflcxed  layer  of  fibres  was  rendered 
more  dense  than  natural,  and  was  easily  separate«^  by  the  fingers 
in  a  continuous  sheet.  In  this  way  it  was  stripped  from  off  the 
sides  of  the  enlarged  ventricles,  was  traced  into  the  cornua,  where 
it  was  found  to  form  the  pedes  hippocampi,  and  then  passed  up 
to  unite  with  the  fornix.  The  dissection  was  made  by  Dr.  Horner, 
adjunct  professor  of  anatomy.  In  this  case  we  possessed  the  de- 
monstration, that  no  injury  is  sustained  by  the  structure  of  the 
brain,  in  the  ehronic  hydrocephalus,--in  which  the  intellectual  fa- 
culties remain  unimpaired.  The  only  change  accomplished  was 
an  elongation  of  the  medullary  fibres,  by  which  they  were  adapted 
to  the  enlargement  of  the  ventricles,  or  the  greater  separation  of 
the  inflections  of  the  membrane  than  is  usual. 

The  construction  of  the  cerebellum  is  on  a  plan  similar  to  that  of  . 
the  cerebrum.  Two  primitive  fasciculi  or  bundles  of  fibrous  medul- 
lary substance, (the  corpora  restiformes  or  posterior  pyramids,)  con- 
nected with  gray  substance  in  the  meduUa  oblongata, form  the  crura 
cerebelli,  aeet  witlva  mass  of  gray  substance,  the  corpora  denticu- 
lata^t  where  new  medullary  fibres  are  added;  they  then  expand  or 
diverge,  constitute,  the  hemispheres  of  the  cerebellum,  on  the  pe- 
riphery of  which  they  are  so  arranged  as  to  form  layers,  and  are 
covered  with  gray  substance.  Converging  fibres  are  supposed, 
rather  than  are  demonstrated,  to* pass  from  this  gray  substance, 
or  to  proceed  from  the  inflection  of  the  primitive  diverging 
fibres,  atnd  unite  on  the  median  line,  where  the  fibres  of  both  he- 
mispheres meet,  and  constitute  the  poos  varolii,  or  commissure 
of  the  cerebellum. 

The  brain,  the  local  habitation  of  the  intellectual  and  moral  fa- 
culties, it  is  thus  apparent,  is  composed  of  fibroos  medullary  sub- 
stance, exactly  similar  to  the  fibrous  medullary  substance  of  which 
are  formed  the  extra-cerebral  nerves,  the  medulla  spinalis,  and 
meduUa  oblongata;  and  of  gray  substance,  with  which  the  white 
fibrous  medullary  substance  is  connected,  or,  as  is  commonly  ex- 
pressed, arises  or  proceeds  from  it. 

The  office  of  these  difierent  portions  of  the  nervous  structure 
has'bcen  already^the  subject  of  investigation,  and  the  inference 
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determined  fr6m  the  facts  in  reference  to  ^lem  was,  that  the  white 
medullary  fibrous  substance  is  a  condoctot  of  nervous  oscillations, 
or  movements,  or  transmitting  in  its  fbndtions;  that  it  does  iot 
originate  the  nervous  phenomena  either  of  sensation  or  move- 
ments, but  coi^veys  the  stimulations  of  exterior  impressions,  caus- 
ing the  one,  to  the  brain;  and  of  those  producing  the  other,  excited 
by  the  will,  from  the  brain  into  the  muscles.  The  gray  substance, 
consequently,  is  that  in  which  the  nervous  phenomena  have  their 

origin.  * 

Such  being  the  different  offices  of  these  two  substances  in  the 
nervous  apparatus  of  sensation  and  volition,  it  must  be  inferred, 
that  in  the  cerebrum,  the  white  fibrous  substance  is  only  trans- 
mitting or  coaducting,  and,  consequently,  that  the  cortical  or  gray 
substance,  in  the  convolutions  of  the  brain,  is  the  portion,  whence 
is  to  be  located  the  organs  of  psycology. 

This  conclusion  was  announced  as  the  result  of  a  train  of  rea- 
soning and  observations  by  Mr.  Chart*  Bell,  in  an  essay  entitled 
an  Idea  of  a  New  Anatomy  of  the  Brain,  published  in  1810.  At 
that  time  it  attracted  but  little  attention,  though  this  opinion  is 
now  very  generally  entertained. 

When  the  superior  portions  of  the  cerebrum  are  removed  in 
animals,  the  phenomena  they  present  appear  fully  to  sustain  the 
above  conclusions.   Sensibility  to  tactile  impressions  remains  un- 
impaired, and  tlie  instinctive  movements  derived  from  internal 
sensations  continue,  but  the  animal  loses  the  power  of  directing 
the  movements  to  accomplish  a' determined  purpose,  or  to  excite 
movements  by  the  inandates  of  volition.     The  intellectual  facul- 
ties, as  far  as  they  are  possessed,  are  annihilated^    Pathological 
observations  justify  the  same  conclusion.     A  man  was  brought 
into  the  Alms-house  Infirmary  in  a  state  of  profound  stupor,  in 
,which  condition  he  had  been  found  lying  in  a  stable.     He  pre- 
sented no  vestige  of  intellect,  and  merely  exhibited  some  signs 
of  uneasiness  when  pinched  with  force,  manifesting  the  existence 
of  sensibility;  the  muscles  were  quite  relaxed  without  subsultus, 
or  rigidity.  On  examination  after  death,  the  gray  substance  of  the 
anterior  and  superior  convolutions  of  both  hemispheres  was  found 
to  be  softened,  and  the  pia  mater,  corresponding  to  that  portion 
of  the  brain,  was  of  a  bright  scarlet  hue.     This  fact  corresponds 
with  niimftrous  others  to  the  same  effect  •  * 


THE   INTEJ^I^ECTUAL   AND   MOHAL   FACULTIES.  199 


5^  §  4.  Functions  qf  the  Cerebellum. 
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The  functions  of  the  cerebrum  having  been  ascertained  to  be 
connected  with  the  production  of  intellectual  phenomena,  an  in- 
quiry arises  as  to  the  functions  of  the  cerebellum.  These  can  be 
determined,  with  absolute  precision,  only  through  the  medium  of 
experiments  and  pathalogical  observations. 

Gall  was  induced  from  some  circumstances,  which  are  far  from 
possessing  conclusiveness,  to  assign  to  the  cerebellum  the  instinct 
of  propagation,  and  he  made  it  the  organ  of  amativeness.  Ex- 
periments and  QBorbid  phenomena  indicate,  however,  a  very  dif- 
ferent function  as  attached  to  this  structure^  ^oufens,  in  1822^ 
from  a  number  of  experiments  on  animals,  was  led  to  the' conclu- 
sion, that  the  cerebellum  possesses  the  power  of  coordinating  or 
combining  the  actions  of  the  different  muscles,  whose  conjoined 
and  simultaneous  contraction  and  relaxation  are  requisite  to  per- 
form a  specific  movement. 

It  is  very  obvious  that  few,  even  of  our  simplest  motions,  are 
performed  by  the  contraction  of  a  single  muscle.  Most  of  them 
require  the  concurrent  aid  of  several;  and  complex  movements, 
as  those  of  dancing,  can  be  executed  only  by  the  joint  action  of 
numerous  muscles.  It  is  evident,  also,  that  in  motions  of  this 
kind,  many  muscles  must  be  relaxed  while  their  antagonists  are 
thrown  into  action,  or  they  would  be  totally  devoid  of  precision, 
regularity,  and  g;race.  The  relaxation  of  these  muscles  is  not  a 
mere  passive  condition,  but  most  probably  is  active. 

In  the  coml^nation  of  muscular  contractions  in  complex  mo- 
tions, it  is  fairly  to  be  presumed,  that  volition  does  not  cause  spe- 
cifically the  contraction  of  each  separate  muscle.  The  general 
movement  is  directed  by  it,  and  the  Nervous  power  stimulating 
the  muscular  contractions  is  provided,  but  its  specific  direction  on 
the  muscles  to  act  would  appear  to  belong  to  a  different  faculty. 
This  conclusion  appears  to^  be  authorized  by  the  following  obser- 
vations; 1st,  movements  from  sensations,  and  instinctive  move- 
ments, when  volition  is  paralyzed,  or  has  no  ^existence,  as  in 
coma,  stupor,  and  profound  sleep,  are  performed  with  regu- 
larity, and,  consequently,  the  actions  of  the  muscles  are  con- 
sentient, are  coordinated,  though  they  are  neither  provoked 
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by  .volition;  nor  regulated  by  it;  2d,  in  chorea  volition  is  na- 
tural in  its  exercise;  motions  are  willed  with  energy,  and  the 
muscles  contract  with  force,  but  their  actions  are  not  consenta- 
neous, the  motions  are  irregular,  and  do  not  arrive  at  the  end  for 
which  they  are  excited;  each  muscle  contracts  and  relaxes  with- 
out reference  to  the  contraction  and  relaxation  of  other  muscles, 
ttnd  the  utmoet  dissonancy  in  their  actions  are  occasioned.  A 
person  with  this  aflfection,  wishes  to  sei«e  on  an  object,  he  wills 
the  motion,  but  the  arm  is  tossed  about  in  every  direction,  and 
he  finds  it  impossible,  or  extremely  difBcuU,  to  aecompHRh  hk 

intention. 

Now,  the  organ  which  superintends  and  directs  this  process,  fs 
•apposed  by  Flourens,  in  consequence  of  a  series  of  experiments 
he  inatituted  on  animals,  to  be  the  cerebellum.     This  view  of 
Floufena  has  been  to  a  great  extent  confirmed  by  later  experi- 
ments, especially  by  those  of  BouiHaud,  and  of  Magendie.  Bouil- 
laud  had  adopted  the  doctrine  of  Oall,%at  was  desirous  to  |irOve 
its  accuracy  by  experiments.     He  ^ouilded  the  cerebellmii  by 
cauterization,  in  order  to  avoid  the  consequences  that  result  from 
hemorrhage.     This  proceeding  does  not  appear  to  occasion  any 
unusual  pain;'^e  cerebellum,  Vike  the  cerebrum,  not  being  pos- 
sessed of  acute  sensibility.     The  phenomenon  that  resulted'  #««, 
uniformly,  an  incapacity  to  combine  the  action  of  the  locomotive 
inuscles.    They  were  not  aflfected  singly  in  their  actions;  no  pa- 
ralysis ensued;  no  convulsive  contractions  were  created;  the  ani- 
mals continued  to  flex  and  extctid  their  limbs  with  force  and  ce- 
lerity, but  they  could  neither  stand  nor  give  any  fixed  direction 
to  their  movements.     The  constant  pathognomonic  phenomena, 
following  on  the  lesions  of  the  cerebellum,  in  these  experiments, 

were  confined  solely  to  diawders  of  -the  functions  of  locomotion 

f 
ind  equilibration. 

Bouillaud  was  compelled,  in  consequence  of  these  observations, 
to  abandon  his  first  prepossessions,  and  he  coincided  wfth  Fkm- 
rens,  in  assigning  to  the  cerebellum  the  power  of  coordinating 
the  actions  of  the  muscles,  requisite  to  produce  the  movements  of 
'  walking,  running,  flying,  dancing,  and  to  cause  standing  or  equi- 
libration, but  he  differs  fnwn  Flourens  in  limithig  ks  functions  to 
the  above,  and  some  other  locomotive  acts:  he  does  not  extend 
ttea'^mll  voluntary  motionij  i»-he  found  deglutition  and  some 


movements  of  the  trunk  remained  unaffected.  It  might  be  in- 
ferred, that  there  exist  several  centres,  or  organs  governing  the 
moving  forees,  and  that  the  cerebellum  is  the  one  deputed  for  the 
regulation  and  coordination  of  the  actions  whence  proceed  station 
and  locomotion. 

When  the  cerebellum  was  merely  irritated,  in  these  experi- 
mepts,  and  the  injury  inflicted  was  not  so  extended  as  to  produce 
its  destruction,  anomalous  or  disordered  contractions  of  the  mus- 
cles,  resembling  exactly  those  that  are  observed  in  chorea,  were 
excited,  which  terminated  with  the  decline  of  the  irritation.  Pro- 
found and  extensive  lesion,  deeply  implicating  the  structure,  had 
always  consecutive  to  it,  a  permanent  loss  of  equilibration,  or  the 
power  of  standing,  and  of  locomotion,  from  the  inability  to  direct 
the  movements  to  any  given  purpose.  No  phenomena  connected 
with  the  sensations,  or  the  exercise  of  the  intellectual  faculties, 
were  to  be  perceived,  as  produced  by  the  destruction  of  the  cere- 
bellum; pain  was  not  manifested,  or  the  perceptive  faculties  and 
volition  impaired. 

This  examination  of  the  structure  and  offices  of  the  cerebrum 
and  cerebellum,  presents  the  following  summary  and  series  of 
conclusions,  or  general  facts,  which  are  deduced 'from  the  pre- 
mises, and  may  be  regarded  as  established. 

a.  The  cerebrum  is4he  seat  of  the  organs  of  the  intellectual, 
and  afleetive  or  moral  faculties. 

b.  The  cerebellum  is  the  organ  for  coordinating  or  combining 
the  muscular  cpntractions,  required  to  produce  locomotive  mo- 
tions, and  equilibration  or  station. 

c.  The  ash  or  gray  substance,  the  most  vascular  portion  of  the 
nervous  structure,  is  that  which  is  active  in  the  production  of 
nervous  phenomena.     It  originates  the  power  or  agent,  the  cause 

'  of  the  sensations  and  voluntary  movements;  that  excites  the  mus- 
cular contractions  requisite  to  the  perfofmance  of  respiration,  the 
expressions,  &c.  and  which  would  appear  to  be  generated  by  this 
substance  in  the  medulla  oblongata;  and,  finally,  in  the  cerebrum, 
it  constitutes  the  organs  exercising  the  intellectual  ind  moral  fa- 
culties, &c.  ^- 

d.  That  the  white  medullary  or  fibrous  substance  is  subservient 
to  the  offices  of  the  ash  or  gray  substance,  conveying  to  it  im- 
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pressions  excited  on  the  external  and  internal  surfaces  of  relation, 
by  the  nervous  cords  composed  of  this  substance;  and  recon- 
ducting, from  the  ash  substance,  the  nervous  force,  agency,  in- 
fluence, or  whatever  name  may  be  given  to  this  unknown  prin- 
ciple or  agent,  into  the  different  organs  and  tissues,  and,  proba- 
bly, fluids  of  the  organism. 

c.  Thatthe  white  medullary  or  fibrous  substance  of  the  cere- 
brum and  cerebellum  is  encephalic  nerves,  executing  the  same 
office,  as  the  same  substance  has  been  shown  to  perform  in  nerves 
and  the  spinal  marrow;*  and  that  it  transmits  the  actions  excited 
in  the  medulla  oblongata,  by  sensible  impressions  proceeding 
from  the  senses,  to  the  gray  substance  composing  the  intellectual 
and  affective  organs  in  the  cerebrum  constituted  for  that  pur- 
pose; and  reconveys  the  actions  of  these  organs  into  the  medulla 
oblongata,  whence  they  are  directed  into  the  organism,  causing 
locomotions,  the  expressions,  and  even  disturbances,  when  vio- 
lent, of  the  organic  and  functional  actions  of  the  viscera. 

To  present  in  one  summary  the  whole  history  of  the  encepha- 
lic structure  and  functions,  we  may  here  add,  from  the  investiga- 
tions entered  into,  and  conclusions  formed  preoedingly,  when 
treating  of  the  sensations : 

/.  That  the  medulla  oblongata  is  a  central  point,  including  or- 
gans of  various  and  important  functions.  Here  arrive,  in  the  first 
instonce,  the  stimulations  excited  by  external  agents  in  the  sur- 
faces of  relations  or  the  external  senses,  and  from  the  surfaces  of  the 
internal  senses:  when,  from  this  point,  these  stimulations  are  trans- 
mitted to  the  organs  of  the  cerebrum,  they  constitute  perception,  and 
create  ideas  in  the  intellectual, or  awaken  emotion  in  the  affective  fa- 
culties, whence  result  theformation  of  motivestodeterminc  the  will: 

from  this  point,  also,  emanate  the  stimulations  that  excite  muscu- 
lar contraction,  and  which  may  be  put  in  action;  a\  by  volition 
moved  by  desire  or  aversion,  and  coordinated  by  the  cerebellum, 
constituting  locomotion  and  the  expressions;  h,  by  internal  sen- 
sations or  instincU,  whence  proceed  respiration  to  supply  the 
want  of  air;  the  muscular  efforts  necessary  to  vomiting,  to  defe- 
cation, to  urination,  &c.;  and  the  violent  muscular  exertions  oc- 
casioned by  some  morbid  irritations  in  the  stomach,  attended 

•  Chapter  !V.  Sect.  1  tM  2. 


with  severe  pain;  c,  by  morbid  irritations  transmitted  from  the 
abdominal  viscera,  and  uterus  in  women,  producing  hysteric 
spasms,  epilepsy,  apoplexy,  paralysis,  &c. 

g.  That  the  encephalon,  consisting  of  the  cerebrum,  cerebel- 
lum, and  medulla  oblongata,  has,  in  each  of  its  separate  portions, 
numerous  organs,  (those  of  the  cerebellum  are  but  little  known,) 
possessed  of  very  dissimilar  functions,  yet  enjoying  a  consentane- 
ousness  in  their  operations,  by  which  is  accomplished  the  acts  of 

relation. 

Having  completed  the  history  of  the  encephalon,  the  instru- 
ment of  the  intelligence,  and  examined  the  general  offices  assigned 
to  its  different  compartments,  the  particular  intellectual  and  moral 
faculties,  with  their  mechanism,  if  the  term  may  be  admitted; 
the  manner  of  their  development;  their  natural  and  pathological 
states,  become  the  objects  of  inquiry. 

§  5.  Mechanism  of  the  Intellectual  and  Moral  Faculties. 

The  avowal  has  been  distinctly  made,  that,  in  this  investiga- 
tion, there  exists  no  intention  of  approaching  and  becoming  in- 
volved in  the  discussion  of  the  nature,  or  the  essence  of  the  in- 
telligence or  soul,  or  the  mode  of  its  connexion  with  the  orga- 
nism. Our  researches  are  expressly  limited,  by  the  object  in 
view,  and  thf  nature  of  the  subject,  to  the  material  instruments 
or  organs  by  which  its  operations  are  made  manifest. 

The  remote  causes  of  the  movements  and  actions  of  animate 
and  inanimate  bodies;  the  forces  that  give  rise  to  the  iDtprior  or- 
ganic actions;  the  deep  ar^d  hidden  source  of  thought  immortal; 
these  and  other  similar  themes  are  interdicted  to  our  inquiry.  It 
would  be  entangled  by  them  in  a  maze  of  difficulties,  and  obscured 
with  abstruse  and  meUphysical  discussions,  which  have  exhausted 
the  exertions  of  the  most  active  and  powerful  minds,  without  a  sin- 
gle useful  purpose  having  been  advanced,  or  a  practical  object  been 
atUined.  These  questions  are  thrown  without  the  sphere  of  the 
certain  sciences;  and  it  is  a  professed  intention,  in  this  work,  to 
restrict  medicine  within  the  limits,  and  to  place  it  by  the  side  of 

the  certain  sciences. 

Dismissing  all  pretensions  to  a  more  lofty  range  of  knowledge, 
as  appertaining  to  our  science,  than  that  of  the  immediate  instru- 
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ments  or  agents  of  the  actions  of  animated  or  organized  beings;  o& 
the  phenomena  that  proceed  from  their  actions;  and  the  order  of 
their  occurrence  under  given  circumstances — -that  is,  the  gene- 
ral laws  that  govern  them,  we  advance  to  the  examination  of  the 
intellectual  and  moral  faculties  in  their  manifestations,  abstracted 
from  the  remote  and  essential  causes  of  their  existence,  precisely 
as  we  examine  the  secretions,  or  any  other  function,  abstracted 
from  the  causes  of  the  molecular  interior  movements  to  which 
they  are  indebted  for  their  production. 

Investigated  in  this  spirit,  the  intellectual  and  moral  pheno- 
mena are  placed  within  the  range  of  certain  science.  They  are 
rendered  capable  of  a  more  positive  and  elaborate  analysis,  of 
being  more  clearly  elucidated,  than  any  other  of  our  functional 
actions;  for,  while  they  are  open  to  the  same  means  of  investiga- 
tion as  are  the  other  functions;  while  they  can  be  subjected,  as 
they  are,  to  the  ordeal  of  observations  and  experiments,  we  possess, 
in  addition,  the  consciousness,  the  perceptions  of  their  operations; 
and,  thus,  their  actions  can  be  studied  in  ourselves,  as  well  as  in 
others.  . 

The  study  of  the  intellectual  Jind  moral  faculties  is  named  me- 
taphysics, ideology,  philosophy,  and  is,  properly,  cerebral  phy- 
siology. To  acquire  a  minute  acquaintance  with  all  the  details 
of  this  delightful,  and  most  elevated  department  of  buman  science, 
the  writers,  who  have  expressly  devoted  thems^ves  to  its  il- 
lustration, must  be  consulted.  Our  course  is  confined  to  the  mere 
indication  of  the  genefal  results  of  their  labours,  and  to  the  settle- 
ment of  principles  that  may  serve  as  guides  to  the  practitioner  of* 
medicine,  amidst  the  difficulties  that  so  frequently  environ  him, 
while  executing  the  arduous  and  responsible  task  of  regulating 
the  actions  of  life,  and  in  taking  under  his  direction  the  physical 
and  mental  maladies  of  man. 

At  the  present  period,  two  opinions  divide  philosophers  as  re- 
spects the  number  of  the  intellectual  faculties.  Locke,  Condillac, 
Destutt  Tracy,  and  their  school,  admit  only  a  single  primitive 
faculty,  from  which  they  derive  the  others.  They  are  not,  how- 
ever, in  agreement  with  respect  to  this  faculty.  The  sensations 
are  elevated  to  this  high  office  by  Locke  and  Condillac,  who  be- 
lieye,  that  from  them  may  be  formed  the  various  faculties — atten- 
tion* comnflrison.  iudcment.  memorv.  reflexion,  imacrination.  and 
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reasoning,  all  6f  which  are  supposed  to  be  mere  modifications  of 
sensation.  Rejecting  this  doctrine  of  the  origin  of  the  faculties, 
and  the  faculties  also,  Destutt  Tracy  contends  that  perception  is 
the  primitive  and  radical  faculty,  from  which  proceeds  memory, 
judgment,  and  the  will,  which  embrace  all  the  intdlectual  fa- 
culties. 

The  Scotch  philosophers,  of  whom  Dr.  Brown  possesses  the 
most  brilliant  reputation,  have  proposed  different  systems,  but 
which  are  modifications  of  the  preceding,  and  are  built  on  the 
same  general  doctrines.  It  is  not  necessary  to  our, purposes  to 
designate  their  peculiaHties. 

In  all  of  these  systems,  the  brain,  as  an  organ,  is  so  little  re- 
garded, and  executes  so  unimportant  an  office;  is  in  fact  so  little 
connected  with  them,  that  it  maybe  dispensed  with  entirely, 
without  affecting  in  the  least  the  reasonings  on  which  they  are 
sustained,  the  observations  by  which  they  afe  supported,  or  the 
conclusions  to  which  they  lead.  If  any  notice  is  even  taken  of  it, 
as  necessarily  connected  with  the  intellect,  it  is  considered  as  a 
simple  and  single  organ,  all  of  whose  parts  equally  concur  in  all 
the  acts  of  the  mind,  however  varied  their  character. 

Those  who  are  accustomed  to  inspect  with  close  and  patient 
attention  this  most  wonderful  and  complicated  piece  of  mechan- 
ism, and  who  entertain  a  conviction,  that  not  a  fibre  of  our  or- 
ganism is  treated  without  an  express  and  absolute  use  for  it,  are 
surprised,  and  filled  with  astonishment  to  find,  that,  if  these  pre- 
vailing and  highly  lauded  systems  are  correct,  this,  the  most  ela- 
borately perfected  of  our  organs,  more  complex  in  its  arrange- 
ment, more  diversified  in  its  component  departments,  than  any 
other  organ  of  the  economy,  and  which  might,'  without  deroga- 
tion, be  looked  on  as  a  fit  temple  for  the  soul,  has  been  framed  in 
mere  sportfulness;  for  so  slightly  is  this  structure  regarded,  so  lit- 
tle does  it  enter  into  any  connexion  with  the  differences  in  the 
manifestation  of  the  intellect,  that  a  mere  unformed  mass,  XTndi- 
gesta  moles,  of  nervous  substance,  would  have  ansi^rered  as  ef- 
fectually as  this  beautiful  creation. 

Opposed  to  the  doctrine  of  the  simplicity  and  unity  of  the  intellec- 
tual faculties,  presented  by  the  preceding  philosophers,  Kant  and 
Dr.  Gall,  have  laboured  to  establish,  that  the  intellect  was  composed 
of  a  plurality  of  primitive  and  innate  faculties,  to  whfch  they  refer- 
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red  the  phenomena  of  the  intellect  Of  these  priihitive  faculties, 
Kant  designated  twenty-five,  but  many  of  them  are,  evidently,  no 
more  than  abstract  and  complex  ideas,  and  cannot  be  looked  on  as 
primitive  faculties;  such  are  unity,  negation,  society,  &c.  Neither 
did  Kant  connect  the  faculties  with  particular  organs. 
*  Gall,  in  like  manner,  asserted  the  plurality  of  the  intellectual 
faculties:  being  an  excellent  anatomist  and  physiologist,  and  con- 
vinced there  was  design  in  the  variety  of  forms  given  to  the  ce- 
rebral structure,  he  believed  the  different  faculties  were  attached 
each  to  a  particular  portion  of  this  structure.  Of  the  soundness 
of  this  doctrine,  he  found  daily  confirmative  testimony,  from  ob- 
servations presented  in  the  practice  of  medicine,  and  to  be  met 
with  chiefly  in  hospitals;  and  from  observations  in  prisons  on  cri- 
minals; or  on  other  individuals,  who  exhibited  striking  peculiari- 
ties in  their  mental  faculties. 

In  these  views  Oall  cannot  be  regarded  as  absolutely  original. 
Many  distinguished  writers  have  very  clearly  announced  similar 
opinions ;  but  to  him  belongs  alone  the  credit  of  having  seized  on 
them  with  so  much  force,  to  have  arranged  them  with  so  much 
clearness,  and  to  have  sustained  them  by  reasons  so  conclusive 
and  forcible,  by  facts  and  observations  so  numerous  and  undenia- 
ble, that  he  embodied  them  into  a  beautiful  and  consistent  sys- 
tem, of  which  he  is  the  sole  author ;  and  became  the  founder  of  a 
school,  supported  by  able  and  intelligent  disciples.     • 

Long  before  Gall,  Charles  Bonnet  had  contended  in  the  most 
formal  manner,  not  only  for  the  plurality  of  the  intellectual  fa- 
culties, but  their  absolute  dependence  on  cerebral  organs.  In  his 
Palingenesia  he  contends,  that  the  brain  is  an  extremely  com- 
pounded organ, T)r  rather  an  assemblage  of  many  difierent  organs, 
formed  by  the  combination  and  interweaving  of  a  prodigious  num- 
ber of  nervous  fibres.  He  even  pushed  his  doctrine  to  the  extent 
of  teaching,  that  the  difference  of  sentiments  was  connected  with 
the  difference  of  the  fibres ;  that  the  species  of  the  fibre  decided 
the  species' of  sentiment;  and  the  activity  of  its  vibration  caused 
the  vivacity  of  thought.* 

As  early  as  the  thirteenth  century,  Albert,  bishop  of  Ratisbon, 
copying  from  the  Arabians,  gave  localities,  in  the  cavities  of  the 

^^,      •  Physiologic  du  Systemc  Nerveux,  par  M.  tieorget,  tome  1. 
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brain,  to  the  different  faculties.  Bartholin,  Willis,  Van  Swieten, 
and  Haller,  have,  all  of  them,  attached  particular  faculties  of  the 
intellect  to  especial  portions  of  the  brain ;  and  some  of  them  have 
entered  into  many  details  in  support  of  the  doctrine. 

In  a  place,  where  it  would  little  be  supposed  that  Ibis  subject 
would  have  been  discussed,  and  by  a  writer  who  would  not 
have  been  suspected  of  starting  an  hypothesis  of  this  kind,  the 
works  of  Emmanuel  Swedenborg,  the  plurality  of  the  intel- 
lectual faculties,  their  location  in  different  portions  of  the  brain, 
and  the  possibility  of  determining  the  faculties  by  irregularities 
or  protuberances  on  the  cranium,  are  propositions  as  distinctly 
asserted,  and  as  positively  maintained,  as  they  are  by  Gall.* 

The  relation  existing  between  the  disposition  in  the  physical 
structure  of  the  brain,  and  the  mental  faculties  of  animals,  is  re- 
marked by  Cuvier  in  his  comparative  anatomy,  and  he  observes, 
« it  appears,  even,  that  certain  parts  have,  in  all  classes,  a  deve- 
lopment relative  to  certain  qualities  of  animals." 

Soemmering  possessed  a  full  conviction  of  the  truth  of  the  ge- 
neral principle,  which  led  him  to  assert,  «  he  did  oot  despair  that 
the  particular  seats  of  the  different  orders  of  ideas  would  be  dis- 
covered." 

The  fundamenUl  principles  of  Grfl,  it  is  thus  seen,  are  not  no- 
velties, that  had  never  previously  entered  the  conception   of 
any  one.     Their  truth  might  well  have  been  suspected,  had 
such  been  the  case;  for  every  general  system  is  seen  by  many, 
who  are  engaged  in  discussions  that  lead  to  it,  long  previous  to 
its  establishment,  but  only,  as  it  were,  by  imperfect  glances,  and 
in  detached  portions.     It  is  reserved  for  some  happier  genius, 
in  a  more  propitious  age,  when  the  universal  advance  of  know- 
ledge has  removed  the  difficulties  that  opposed   its  progress, 
to  perceive  all  the  bearings  of  ite  facts,  and  the  order  of  their  ar- 
rangement; and  he  thus  gives  them  the  development  necessary 
to  produce  conviction  and  obtain  a  general  and  fiivourable  recep- 
tion. Such  is  the  history  of  most  doctrines:  they  never  owe  their 
origin  to  a  single  intellect,  or  are  settled  by  a  single  effort. 
The  doctrines  of  Gall  embrace  two  general  and  distinct  propo- 
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sitions,  which  are  not  to  be  confoundetl.  The  first  is,  that  the  in- 
tellectual faculties  and  cerebral  organs  executing  them,  are  mul- 
tiple. The  eiJJposition  of  this  proposition  constitutes  phreno- 
logy, and  embraces  a  body  of  doctrines  sustained  by  a  vast  num- 
ber of  weU  attested  facts,  and  by  numerous  experiments  and  ob- 
servations, daily  authenticated  by  philosophers  of  every  coun- 
try. The  testimonyj^as  to  its  general  truth,  presented  by  the  mor- 
bid phenomena  of  the  nervous  system,  and  of  the  intellectual  and 
moral  faculties,  is  so  conclusive,  that  few  well  instructed  and  ob- 
serving physicians,  accustomed  to  analyze  and  reflect  on  what 
passes  under  their  observation,  have  any  difficulty  in  yielding  ac- 
cordance to  this  proposition.  No  problem  in  physiology  rests 
on  a  clearer  demonstration. 

The  second  proposition,  which  is,  probably,  more  curious  than 
useful,  is  the  possibility  of  recognising  on  the  exterior  of  the  cra- 
nium, the  seats  of  the  particular  organs,  or  intellectual  and  moral 
faculties;  of  determining  those  possessed  by  Individuals,  and  thus 
acquiring,  from  an  inspection  of  the  cranium,  a  knowledge  of 
their  intellectaal  and  moral  qualifications.     This  last  proposition 
is  far  from  being  established,  and  is  exposed  to  many,  and  well- 
founded  objections;  especially  in  the  details,  in  the  specifications, 
in  which  he  and  his  ardent  d^isciples  have  permitted  themselves 
to  indulge,  and  in  which  they  have,  often,  wandered  from  the 
tract  of  severe  reasoning  to  indulge  in  the  fancies  of  speculation. 
The  phrenological  doctrine  acquires  continually  stability  and 
new  advocates.     Its  leading  features  are,  that  the  intelligence  or 
understanding  consists  of  a  plurality  of  primitive  faculties,  and 
that  the  brain  contains  as  many  different  nervous  systems  or  or- 
gans as  there  are  faculties,  each  of  which  is  appointed  to  the 
production  of  a  special  intellectual  or  moral  operation.   The  psy- 
cological  faculties  are,  consequently,  attached  to  the  exercise  of 
organs,  as  functions,  and,  according  to  the  number  of  these  or- 
gans cohtained  in  the  brain  of  an.  animal,  and  to  their  develop- 
ment, so  will  be  the  number  of  faculties  with  which  the  animal 
is  gifted,  and  the  degree  of  activity  or  energy  of  the  faculties 
with  which  it  is  endowed. 

The  external  senses  have  for  their  exercise  separate  external 
organs,  and  as  many  separate  internal  nervous  organs.  This  is  a 
matter  of  demonstration.  We  have,  thus,  the  evidence  of  the  ejt. 


istence  of  independent  nervous  organs,  each  having  iU  especial 
function.     From  the  uniformity  observed  by  nature  in  the  pro- 
duction of  all  similar  phenomena,  whenever  a  general  fact  is  dis- 
covered, which  explains  any  given  phenomenon,  we  may  conclude 
that  all  similar  phenomena  are  of  the  same  character,  are  caused 
in  the  same  mode,  and  are  governed  under  the  same  general  laws. 
Hence  the  inference  is  justified,  that  there  are  as  many  cerebral, 
or  nervous  systems,  or  organs,  as  there  are  special  internal  senses, 
and  particular  intellectual  and  moral  faculties.     Each   faculty 
must,  then,  possess  in  the  brain  a  nervous  organ,  appropriated  to 
its  production,  the  same  as  each  of  the  senses  has  its  particular 
nervous  organ.     The  difference  between  them  is  this:  the  organs 
of  the  external  senses  are  separated  from  each  other;  they  can  be 
traced  up  into  the  brain;  they  are  thus  made  tangible  as  it  were, 
and  brought  within  the  scope  of  direct  observation  and  positive 
experiment;  their  existence  does  not  admit  of  a  doubt.     But  it  is 
otherwise  with  the  organs  of  the  intellectual  and  moral  faculties 
of  the  brain.     They  are  enclosed  and  concealed  within  the  small 
cavity  of  the  cranium,  in  a  manner  to  appear,  to  common  obser- 
vation, as  forming  but  one  and  the  same  mass,  in  which  it  is  al- 
most impo^ible  to  find  a  clue  that  will  lead  to  the  physical  de- 
monstration of  their  separate  existence.    Yet  this  triumph  of  hu- 
man research  is  not  to  be  despaired  of.     It  may  be  yielded  to  la- 
borious investigation,  to  minute  inquiry,  to  accurate  and  multi- 
plied observation,  in  the  departments  of  comparative  anatomy 
and  physiology,  of  the  pathology  of  the  mental  faculties,  and  pa- 
thological anatomy  of  the  brain. 

This  doctrine,  from  the  influence  it  must  necess&rily  extend, 
if  adopted,  to  the  principles  of  self-moral  government,  to  educa- 
tion, and,  even,  to  legislation;  from  the  new  principles  it  will  ren- 
der applicable  to  the  medical  and  moral  treatment  of  nervous  and 
mental  diseases,  is  of  sufficient  importance  to  call  for  the  evi- 
dence that  is  adducible  in  its  support  The  following  are  the 
leading  arguments  by  which  it  is  maintained. 

Ist  In  all  our  functions,  as  digestion,  for  instance,  we  do  not 
observe,  that  a  single  general  power,  as  a  digesting  faculty  y\s  the 
means  by  which  it  is  accomplished,  but  a  number  of  particular 
operations  must  concur  for  its  completion,  each  of  which  is  at- 
4-~u„,i  ♦«  r^^  •«-A#»ifto^  K«r  •  nartir»iilar  oriran.  thouerh  thcv  all  com- 
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bine  to  the  same  end  in  a  regular  series.  A  single  general  fa- 
culty, for  all  the  different  intellectual  and  moral  acts,  so  exceed- 
ingly diversified  in  nature,  would  be  an  anomaly  in  the  functions 
of  the  economy,  and  not  in  the  order  of  nature. 

ad.  Our  knowledge  of  exterior  objects  is  acquired  through  the 
external  sensations;  and  they  proceed  from  the  senses  appro- 
priated to  this  pn-pose.  Each  sense  has  a  special  nervous  organ, 
or  apparatus,  having  its  own  specific  actions,  and  the  one  can 
never  be  substituted  for,  or  perform  the  actions  of  another;  each 
sense  can  produce  no  other  than  its  own  peculiar  sensations.  Here, 
then,  is  positive  evidence,  that,  so  far  as  sensation  is  <;oncerned, 
cerebral  influence,  or  nervous  power,  is  divisible,  and  that  a  par- 
ticular nervous  apparatus  is  consigned  to  each  of  its  modifica- 
tions. The  same  law  ought  to  prevail  in  respect  to  the  other  por- 
tions of  the  same  power,  and  for  all  the  cerebral  functions  which 
are  of  the  same  order  as  the  sensations. 

3d.  The  cerebral  stmcture  is  not  homogeneous,  but  offers  con^ 
siderable  diversity  as  to  its  composition,  its  form,  and  its  arrange- 
ment But  what  object  could  there  be  in  framing  so  complex  an 
organization,  if  there  existed  but  a  single  intellectual  principle  or 
faculty,  in  all  the  actions  of  which  the  whole  brairt  concurred. 
The  difference  of  structure  is  a  palpable  argument,  as  to  difference 
of  function  or  action;  and  what  other  object  can  the  different 
forms  of  cerebral  structure  possess,  than  for  the  performance  of 
the  intellectual  and  moral  faculties,  of  which  the  cerebrum  has 
been  shown  to  be  the  seat. 

4th.  In  the  series  of  animal  organization,  from  the  worm  to 
man,  and  in  different  ages  of  animals,  a  successive  development 
of  new  organs  is  to  be  observed,  and  each  new  organ  introduces 
new  functions  or  faculties.  This  law  prevails  perfectly  in  the  ce- 
rebral structure;  every  development  of  cerebral  structure  is  at- 
tended with  an  additional  faculty.  Here  is  strongly  exhibited  the 
connexion  of  faculties  with  organs, 

5th.  Different  individuals  are  endowed  with  intellectual  facul- 
ties in  every  variety  of  force  and  extent  Some  are  poets,  mu- 
sicians, orators,  mechanicians,  arithmeticians,  mimics,  philoso- 
phers, formed  by  the  hand  of  nature,  and  manifesting  their  pecu- 
liar talents,  often,  in  an  extraordinary  manner,  unaided  by  educa- 
tion, or  before  it  had  been  commenced.   Our  faculties  may  be  in- 


vigorated and  improved  by  cultivation  and  exercise,  but  there  is 
a  limit  to  the  perfection  they  can  attain,  beyond  which  no  effort 
can  carry  them,  or  make  them  rival  the  powers  of  those  who  are 
gifted  with  a  more  happy  organization.     In  the  different  depart- 
ments of  human  knowledge,  of  letters,  science,  arts,  arms,  &c. 
how  few  of  the  myriads,  who  have  devoted  to  their  cultivation 
and  pursuit  the  full  force  of  their  talents,  have  acquired  a  distinc- 
tion, that  has,  even,  preserved  their  memories  from  oblivion; 
while  a  few,  from  the  eminence  they  have  reached,  are  the  ac- 
knowledged types  of  excellence  in  their  respective  pursuits. 
They  were  favourities  of  nature,  propitiously  organized,  and  in- 
vested by  her  hand  with  their  lofty  capabilities:  they  did  not 

make  themselves. 

6th.  In  the  same  individual  the  greatest  dissimilitude  is  exhi- 
bited in  the  force  and  activity  of  the  intellectual  and  moral  facul- 
ties. Some  faculties  are  acute,  even  powerful;  others  are  feeble 
and  defective;  some  persons  possess  a  most  extraordinary  memo- 
ry for  dates,  for  words,  &c.  yet  do  not  remember  things,  or  com- 
prehend complex  ideas.  Instances  are  seen  in  which  the  higher 
faculties  and  sentiments  are  so  deficient  as  to  approach  to  mental 
imbecility,  while  all  the  lower  and  inferior  faculties,  occupied  in 
the  common  affairs  of  life,  are  astute  and  forcible.  These  dissi- 
militudes of  the  faculties,  in  the  same  individual,  are  not  recon- 
cileable  on  the  scheme  of  a  single  intellectual  faculty,  and  a  single 
organ  devoted  to  its  exercise. 

7th.  The  faculties  do  not  all  appear  at  the  same  time,  nor  do 
they  fail  at  once :  each  age  has  its  special  psycology.  No  expla- 
nation of  this  fact  can  be  attempted  by  any  other  principle,  than 
the  dependence  of  the  intellectual  faculties  on  the  cerebral  struc- 
ture. The  organization  of  the  brain  is  unfolded  in  a  slow  and  gra- 
dual progression,  as  is  finely  demonstrated  by  Tiedemann  in  his 
anatomy  of  the  brain;  and  the  intellectual  faculties  appear  in  suc- 
cession only  as  the  structure  is  perfected.  All  our  organs,  and 
with  them  the  brain,  deteriorate  with  age,  and  the  vivacity  and 
energy  of  the  faculties  decline,  and  some  decay,  while  others  are 
yet  active,  as  we  advance  in  life. 

8th.  It  is  an  observation  of  common  notoriety,  that  when  the 

mind  is  fatigued  with  one  kind  of  occupation,  it  can  engage  with 

r^.j:au..»»*  h-inA  r»niiU>in«r  th*»  pverrise  of  differ- 


2ia  THE   INTELLECTUAL   AMD   MORAL   FACULTIES. 

ent  faculties.  It  even  sometimes  happens,  that  the  last,  instead  of 
adding  to  the  fatigue,  proves  restorative  and  refreshing.  On  no 
other  possible  supposition  can  this  fact  be  explained,  than  the 
doctrine  of  the  plurality  of  faculties  and  organs  of  the  intellect. 

9th.  Pathological  observations  are  replete  with  the  fullest  and 
strongest  confirmatory  evidence  of  the  correctness  of  the  doc- 
trine.    Every  case  of  monomania,  or  exclusive  delirium  on  a 
small  number,  or  a  single  train  of  ideas,  furnishes  proof  to  this 
point;  so,  also,  does  the  extreme  exaltation  of  a  single  sentiment 
or  propensity,  while  all  the  other  faculties,  sentiments  and  pro- 
pensities, unconnected  with  the  subject  of  the  delirium,  are  exe- 
cuted in  a  perfectly  natural  manner;  all  the  other  operations  of 
the  intellect  are  regular  in  their  performance, and  the  judgments 
or  opinions  founded  on  them  perspicuous  and  rational.     The  fol- 
lowing is  an  instance  of  this  kind.     Dr.  L.,  a  highly  respectable 
practitioner  of  medicine  in  an  adjoining  state,  acquired  unex- 
pectedly a  considerable  property  by  the  sudden  demise  of  ft  re- 
lative.    Soon  after  he  evidenced  symptoms  of  monomania;  the 
subject  of  his  mental  disorder  was  a  dread  of  poverty,  and  that 
he  should  become  a  common  pauper.     This  sentiment  pressed 
so  heavily  on  his  mind,  as  to  lead  to  an  attempt  at  suicide.     He 
was  placed  in  the  hospital,  where  he  remained  several  years,  un- 
til his  death.     On  every  other  subject  but  this  one,  he  would 
reason  correctly,  and  his  ideas  were  in  conformity  with  the  ex- 
isting order  of  things.     A  circumstance  that  occurred,  exhibited 
the  accuracy  of  his  judgment  on  professional  subjects.  A  patient 
was  brought  into  the  house,  whose  limb  had  been  so  much  in- 
jured as  to  require  a  consultation,  at  which  it  was  determined  to 
attempt  saving  the  limb,  and  not  to  amputate.     Dr.  L.  entered 
the  ward  at  this  moment,  and  the  late  Dr.  Wistar,  the  attending 
surgeon,  with  whom  he  had  been  intimately  acquainted,  invited 
him  to  view  the  case,  and  give  his  opinion.     Dr.  L.  opposed  the 
decision  formed,  advocated  immediate  amputation,  and  predicted 
that  the  attempt  to  save  the  limb  would  fail,  and  might  involve 
unpleasant  results.     The  event  confirmed  his  judgment.     The 
amputation   became  absolutely  necessary  in   a  few  days,  and 
many  unfavourable  occurrences  ensued,  attributable  to  the  effects 
on  the  constitution  from  the  delay. 

A  singular  case  of  dementia  is,  at  this  time,  in  the  Alms-houte 
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Infirmary.     The  only  aberration  that  is  discoverable  is  the  inca- 
pacity to  associate  or  combine  ideas.     Memory  on  all  subjects — 
of  things,  of  figures,  of  dates,  of  words,  of  time,  &c.  is  perfect. 
He  has  the  form  of  ratiocination,  he  goes  through  the  whole  pro- 
cess of  reasoning,  and  stating  an  argument,  he  lays  down  his 
premises,  and  forms  his  conclusions;  but  no  two  ideas  are  in  con- 
nexion.    He  comprehends  without  difficulty  whatever  is  told 
him,  and  he  is  capable  of  performing  the  duties  assigned  to  him; 
he  is  able  to  work  at  his  trade;  and  he  is  employed  as  an  assist- 
ant in  the  department  of  the  house  for  the  insane. 

In  the  number  of  the  American  Journal  of  the  Medical  Sci- 
ences, for  February,  1829, 1  have  published  a  case  of  amnesia, 
in  which  cerebral  congestion  suddenly  induced,  suspended  the 
memory  for  words,  without  any  other  disorder  of  the  intellectual 
faculties;  all  the  others  being  in  full  activity. 

In  these  instances,  and  similar  examples  sufficient  to  fill  a 
volume  could  be  cited,  the  whole  of  the  intellectual  faculties  are 
not  disordered,  or  do  not  depart  from  their  natural  conditioo: 
how  can  the  intellect,  then,  possess  unity  ? 

10th.  A  wound,  or  physical  lesion  of  the  brain,  is  frequently 
succeeded  by  the  loss  of  a  single  faculty,  and  is  sometimes  seen, 
by  exciting  inflammation,  to  bestow  unwonted  energy  on  a  par- 
ticular faculty.  Larrey,  in  his  surgical  memoirs,  mentions  seve- 
ral cases  of  wounds,  made  by  bayonets  and  swords,  penetrating 
the  brain,  through  the  orbit  of  the  eye,  which  entailed  the  loss 
of  memory  for  names,  but  not  of  things,  &c. 

In  the  preceding  observations  are  comprised  some  of  the  prin- 
cipal facts  and  arguments,  advanced  in  support  of  the  doctrine  of 
a  plurality  of  intellectual  and  moral  faculties,  and  of  cerebral  or- 
gans, as  intrusted  with  the  performance  of  separate  and  especial 
faculties.  They  are  believed  to  sustain  the  doctrine  on  the  broad- 
est grounds. 

Spurzheim,  who  was  associated  with  Gall  in  his  anatomical  in- 
vestigations of  the  cerebral  structure,  and  who  was  the  ablest  ex- 
positor of  his  system,  has  proposed  an  arrangement  of  the  mental 
faculties,  that  has  strong  pretensions  to  be  regarded  as  founded 
in  nature.  The  mind  or  intellect  he  divides  into  feelings  or  af- 
fective faculties;  and  the  understanding  or  the  intellectual  facul- 
«;_.    -n.^u  ^r  *u^^^  .-«.  ~.^:»  4;«^u;uio  i»%*r%  iwn  tyrAt^m  nr  erenera. 
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The  first  class,  or  feelings,  consist  of  propensities  »»d;««>;;"*";^= 
the  second  class,  or  the  understanding,  of  know.ng  faculties  and 

-^  Tt?ro';:S:s  are  co.^on  to  «an  and  the  lower  ani.aW, 
«d  are  the  same  as  the  instincts;  they  are  producUye  of  a  pro- 
"ens  t"  or  internal  impulse  of  a  specific  kind  and  excmng  spec.a 
Lions  subservient  to  the  advantage  of  the  md.v.dual  or  the 

%lTsentiments  correspond  to  the  emotions  of  the  metaphysi- 
cians; part  are  common  to  man  and  the  lower  an.mals  and  part 
.re  peculiar  to  man.  They  difier  from  the  propensities  in  the 
impulse,  by  which  they  excite  actions,  being  accompanied  with 

moral  feelings  or  emotions.  ^  ,       ,  .u-  <•. 

The  knowing  or  perceptive  faculties,  the  first  order  of  the  fa- 
culties of  the  understanding,  are  those  by  which  the  existence, 
properties,  and  qualities  of  external  objects  are  made  cognizable, 
and  by  which  ideas  of  them  are  formed. 

The  reflective  faculties,  the  second  order  of  Ae  faculties  of  the 
understanding,  are  of  a  more  elevated  character  and  are  exer- 
cised on  the  ideas  derived  from  the  other  faculties  which  they 
act  on  and  direct:  they  constitute  what  is  called  reason  and  re- 

"TuTh  is  the  outline  of  the  phrenological  system  of  Gall  and 
Spurzheim.  For  the  particular  details  of  the  different  faculties, 
the  facta,  observations,  and  argomenta,  by  which  the  system  s 
sustained,  and  the  different  faculties  are  admitted,  I  must  refer  to 
their  works,  or  to  the  System  of  Phrenology,  by  Mr.  Combe. 

Of  this  system  it  may  be  remarked,  that  so  tar  as  it  assigns  to 
the  intellect  a  plurality  of  primitive  faculties,  and  of  cerebral 
organs  devoted  to  their  performance,  it  is  sustained  by  a  body  of 
evidence,  incessantly  increasing,  that  cannot  be  resisted.    By  no 
other  system  can  the  phenomena  of  the  intellect  be  explained 
on  principles  that  are  satisfactory,  and  that  are  in  analogy  with 
all  the  other  phenomena  emanating  from  life,  especially  those 
which  are  peculiar,  deviating  from  the  common  order,  and  sepa- 
rating from  the  general  mass.     It  is  utterly  impossible,  on  any 
other  system,  and  by  any  other  principles,  to  explain  the  patho- 
i„_:-.i  „»,.n„m.n.  of  the  mind  in  ita  diseased  condition.     By 
TdoptTng  this  doctrine  the  occurrence  of  these  phenomena  can  be 
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easily  comprehended,  and,  by  attaching  the  faculties  of  the  intel- 
lect to  organs,  a  utility  is  perceived,  and  an  object  is  determined 
for  the  complex  organization  of  the  brain  and  nervous  system. 
Reject  this  principle,  and  the  admirable  structure  of  the  brain  is 
for  no  particular  end,  and  its  complicated  arrangement  exists 
without  a  special  purpose.  It  is  the  only  system  placing  the 
organization  of  the  nervous  system  in  harmony  with  the  laws 
that  prevail  over  the  general  structure  of  the  animal  economy. 

That  the  phrenological  system  of  Gall  and  Spurzheim,  in  the 
designation  of  the  faculties,  and  their  classification,  is  absolutely 
free  from  errors,  will  not  be  contended  for,  but  its  general  truth 
and  conformity  with  sound  observation  will  not  admit  of  refuta- 
tion  and  denial.  It  may  be  susceptible  of  improvements  and 
of  additions,  but  its  fundamental  propositions  are  founded  in 
nature. 

From  the  doctrines  that  have  been  enforced,  the  intellectual 
and  moral  faculties  can  be  properly  regarded,  in  n&  other  light, 
than  as  functions  of  the  cerebral  structure.  Now,  it  is  a  law  of  the 
organism,  that  every  function  depends  on  two  conditions — «,  an 
organ  primitively  disposed,  or  adapted  to  the  performance  of  the 
function;  and,  b,  appropriate  excitants  exterior  to  the  organ  that 
call  it  into  activity.  The  function  is,  then,  a  consequence  of  the 
action  of  the  organ,  and  cannot  necessarily  be  innate. 

Apply  this  law  to  the  intellectual  and  moral  faculties,  and  it  is 
manifest,  that  they  are  a  result  of  innate  or  primitive  cerebral 
organs,  or  of  organic  dispositions,  and  of  exterior  excitants 
having  the  power  to  awake  impressions  in  the  nervous  tissues 
existing  in  the  organs  of  the  external  and  internal  senses,  and 
which  are  transmitted,  in  the  manner  previously  discussed,  to 
the  cerebral  organs,  producing  perceptions.  Both  these  circum- 
stances are  of  absolute  indispensability  for  the  formation  of  idtas, 
and,  consequently,  the  hypothesis  of  innate  ideas  is  devoid  of 
foundation  in  nature. 

This  proposition  may  require  a  fuller  exposition.  Every  being 
endowed  with  vitality,  is  created  in  the  order  of  a  fixed  design, 
and  for  a  certain  end  in  this  state  of  existence :  to  these  it  is 
adapted  by  the  nature  of  its  organization.  The  organization  o(, 
each  being  is  permanent;  and  hence  it  is,  that  classes,  orders,  ge- 
nera, and  species  of  animals  and  vegetables  can  be  established. 
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These  never  vary;  not  a  single  being  has  ever  l***"  "^''^^''^  ^^ 
'  devfate  from  its  position  in  the  animal  or  vegetable  scale;  but 
t«me  organic  dispositions,  and  the  same  facuU.es  have  un. 
versally.  beL  preserved.   In  its  origin  or  commencement  eve^r 
be  ne  receives  the  organic  dispositions,  subsequently  developed, 
ShTnecessary  fo  the  objects  for  «hich  l^^^^^^^:^^:^ 
iU  creation.    Thus,  vegetables  are  produced  with  roots,  leaves, 
,^d  flowers;  fishes  with'  gills  and  fins;  birds  with  -nP'  --<J     . 
"ith  tentacila;  man  with  senses,  and  a  brain  fitted  for  thought 
Tnd  the  exercise  of  moral  feelings.     The  organs  of  every  be.ng, 
it  is  obvious,  are,  then,  constructed  and  arranged  .n  such     man- 
ner, as  to  b:  found  in  relation  with  the  exler.or  c.rcumstances, 
provided  in  the  order  of  nature  with  those  quahUes,  or  pro- 
Jlrties,   by   which  those  organs  are  to  >>«  J-f  ^^  f/. 
tion.     A  beautiful  and  perfect  harmony  .s  estab  .shed  .n  this  ar 
raneement  by  the  Creator,  between  the  organizaUon  of  bemgs, 
and'the  otieis  with  which  they  were  intended  to  ho  d  relaUons. 
These  objicts  are  infinite,  and  hence  the  necess.ty  for    he    „^ 
mense  d  versity  observable  in  the  organ.zal.on  of  be.ngs,  and 
which  imparts  utility  to  the  endless  variety  that  ex.sts  through- 

"Meta'hysicians  have  committed  a  gross  error  in  endeavouring 
to  expound  all  the  faculties  of  animals  and  insects,  by  companng 
hemCh  those  that  belong  to  man;  and,  where  the  companson 
courd  not  be  traced,  by  attributing  their  actions  to  a  d.v.ne  jffla- 
tus  or  impulse,  by  which  their  instincts,  as  they  have  been  called, 
are  explained.     InsecU  and  animals  have  nervous  organ*,  and  fa- 
culties attached  to  them,  adapted  to  the  espec.al  cond.  .on    of 
their  existence.     Of  these  faculties  man  can  form  no  concept.on, 
for  he  has  no  organs  that  can  place  him  in  relation  to  the  objects 
constUuting  thJr  means  of  existence,  and  he  can  only  d.v.ne 

their  faculties  by  analogy.  , 

Organs,  from  these  principles  it  is  man.fest   are  the  fund- 
mental  element  of  the  functions.    They  are  pnm.t.vely  const.- 
tuted  and  endowed,  each  with  the  particular  faculty  .t  .s  dert.ned 
0  exercise  throughout  the  course  of  life;  but  they  are  suscept.ble 
of  being  modified  in  the  mode  of  their  action  by  exc.tants;  and 

°V,    4-^  •--  = ••li"  ...«<-enlibilitv.  fitting  it  to  rece.ve  the 

impressions  of  particular  excitants. 


Functional  actions,  precisely  analogous  to  organic  actions,  re-, 
quire,  as  a  condition  for  their  exercise,  the  influence  of  excitants, 
that  are  especial  for  each  organ,  and  without  which  the  functions 
are  not  called  into  action.  For  instance,  without  light  there  is  no 
vision;  without  sonorous  vibrations  there  is  no  hearing;  without 
food  there  is  no  digestion;  without  air  no  respiration;  without 
sensations  there  are  no  ideas;  and  without  ideas  no  thought,  or 
intellectujil  operations. 

A  relation  must  also  prevail  between  the  excitants  of  the  func- 
tional acts  and  the  organic  faculties;  when  this  relation  ceases,  the 
functions  deviate  from  their  natural  condition;  and  when  it  passes 
a  certain  degree,  the  function  is  lost,  and  a  pathological  state  of 
the  organ  ensues.  >^ 

The  law  of  the  functional  actions  that  was  stated,  may,  then, 
be  pronounced  to  be  universal;  no  exceptions  to  it  can  be  de- 
tected. It  is  applicable  to  the  functional  actions  of  all  living 
beings.  This  law  has,  consequently,  equal  reference  to  the  in- 
tellectual and  mbral  faculties,  as  to  the  functions  or  faculties  of 
the  organs  of  organic  or  vegetative  life;  for  the  two  orders  of 
functions  do  not  differ  in  any  of  their  fundamental  requisites. 

This  law,  and  its  applicability  to  the  intellectual   functions 
being,  thus,  sustained,  the  formation  of  ideas,  and  the  mechanism  of 
the  intellect,  are  cleared  of  the  dense  mystery  in  which  they  have 
been  involved  by  metaphysical  subtleties.  They  are  placed  on  the 
same  line  with  the  production  of  the  other  of  our  organic  pheno- 
mena, and  are  resolvable  into  the  same  general  elements.     From 
the  principles  comprised  in  this  law,  the  following  circumstances 
are  requisites  in  the  acquirement  of  ideas,  and  the  operations  of 
the  intellect:— 1st,  an  innate  organ,  the  location  of  which  has 
been  traced  to  the  cerebrum,  appropriated  to  a  particular  intel- 
lectual or  moral  faculty;  2d,  external  agents  or  excitants,  and  in- 
ternal irritations,  possessing   the   capability  of  exciting   parti- 
'  cular  impressions  in  the  organs,  or  surfaces  of  the  external  and 
internal  senses;  3d,  sensations,  or  the  impressions  excited  in  the 
organs  of  the  senses  transmitted  to  the  encephalon:  the  perception 
of  these  sensations  (that  is,  the  impressions  repeated  in  a  cerebral 
organ,)  by  the  innate  organ  appropriated  to  each  species  of  sensa- 
tions, constitutes  ideas;  and  4th,  simple  ideas  derived  from^  the 
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Which  are  formed  complex  ideas,  which  are  the  objects  of  compa- 
ris^t  of  cau-tio„,  and  call  into  exercise  the  reflectwe  or  reason- 

'"'An'utcquaintance  with  the  functional  law  that  has  been  iUus- 
tratd^nd'the  preceding  principles  consequent  to  .t^^^^  g-^ 
voRue  to  two  different  and  opposite  systems  ,n  mfetaphysics,  both 
of  which  are  predicated  on  erroneous  pnnciples. 
"  mLTdates  from  Plato,  who  is  regarded  as  its  author  and 
walunquestionably  its  most  eloquent  and  able  exposUor.  In  th^s 
Tystem  ideas  are  regarded  as  innate  and  it  is  '"ffi-^^^/*;;^^ 
!;inH  there  exist,  independent  of  the  senses,  notions,  types,  - 

ivtr  or  eternal  models  of  all  natural  objects,  and  wh.ch 
Tayb'TnCVfrthe  mind  itself  without  the  aid  of  the  sen.^^^ 

*  Modifications  of  the  doctrine  of  Plato  hare  been  offered  by  Ma- 
Ubrtchtwbo  considered  ideas  as  real  beings  PO-^^^J  P^; 
tive  properties ;  and  by  Descartes,  -ho.chang.ng  the  innate  types 
into  ideas,  made  them  an  integrant  portion  of  the  m.nd^ 

From  Platonism  the  hypothesis  of  idealism,  of  more  or    ess 
r  rum  x  •«  ,    •     j      t,>  •■k.V.  an  extent  was  this  notion 

absoluteness,  was  derived.     To  such  an  extent 
carried  that  the  existence  of  a  material  world  was  den  ed,  and 
he  ils  and  objects  of  nature  were  considered  as  mere  illusions. 
PWon  sm,  mingled  with  the  mysticism  of  the  Kan tean  pWo- 
,o;hv  h     bUn  revived,  after  a  long  abandonment  of  the  field  of 
coSro'ver  y  to  iu  opposing  doctrine,  by  Messrs    Cousin  and 
Rover  CoUard,  and,  i?  is  said,  counts  many  proselytes  among  the 
fXnaWe  world,  and  the  literati  of  Paris.     It  can  never  rank 
Z.n«t  its  advocates,  those  sober-minded  and  disciplined  philo- 
sS  who -t  their  belief  only  on  demonstrable  facts;  and 
"ho  lo^k^n  the  structure  of  our  economy  for  the  explanat^n  of 
The  phenomena,  that  are  no  where  else  to  be  perceived  or 

''"Tie'other  doctrine  claims  Aristotle  for  its  founder,  and  is  il- 
,  werbv  the  names,  and  sustained  by  the  advocation  of 
S  CoodUl  c,  H„v'ey,  Priestly,  Bonnet,  Buffon,  Destutt 
Tracy  and  the  Scotch  metaphysicians.  The  intelligence  or  un- 
leSd^g,  in  this  system,  it  is  affirmed,  is  destitute  of  innate 
fd^  and  at  birth  is,  as  it  were,  a  complete  tabula  rasa;  that  the 

"^f",'..!  .,,:.  u .'„,!«  facultv.  to  which  dispositions  are  im- 

^^UdTtharidea,  are  derived  exclusively  from  «,nsations;  and 
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knowledge  is  acquired  solely  from  experience.  Nihil  est  in  intel- 
lectu  quin  prius  fuerit  in  sensu,  is  the  aphorism  of  the  Stagi- 
rite,  which  is  adopted  and  contended  for  by  the  disciples  of  this 

school. 

This  aphorism  unquestionably  is  not  devoid  of  truth,  but  it 
does  not  embrace  the  whole  truth ;  the  intellect  itself  is  forgotten; 
the  innate  organic  dispositions  by  which  sensations  awaken  per- 
ceptions are  overlooked,  while  attention  is  exclusively  directed 
to  the  sensations,  the  means  only  of  exciting  or  giving  em- 
ployment to  the  intellectual  faculties  or  operations,  or  of  calling 
'  into  exertion  the  functions  of  the  organs  to  which  the  intellect  is 
attached.     It  might  as  well  be  asserted,  that  vision  resides  in 
light,  or  digestion  in  food,  because  vision  cannot  exist  without 
light,  or  digestion  be  performed  without  aliment  in  the  stomach. 
But,  destroy  the  organic  disposition  of  the  eye,  or  the  stomach, 
and,  although  light  reaches  the  eye,  there  is,  nevertheless,  no 
vision ;  and,  although  there  be  food  in  the  stomach,  yet  the  pro- 
cess of  digestion  is  abolished.     So  is  it  with  the  intellectual  fa- 
culties; destroy  the  organic  disposition  of  the  cerebral  structure, 
and,  notwithstanding,  sensitive  impressions  are  excited  in  the  or- 
gans of  the  senses,  and  they  even  reach  the  encephalon,  yet  they 
do  not  create  ideas,  or  call  into  action  an  intellectual  phenomenon. 
-  This  doctrine  has  been  pressed  by  its  advocates  to  a  great  ex- 
tent.    The  differences  of  character,  and  the  different  degrees  of 
knowledge,  have  been  referred  entirely  to  differences  of  educa- 
tion, to  early  impressions;  or  to  varied  power  in  sensorial  action, 
but  which  was  independent  of  the  brain.     Buffon  explained  the 
superiority  possessed  by  man,  in  his  intelligence,  solely  to  the  con- 
struction of  his  organ  of  touch ;  and  Helvetius  did  not  hesitate  to 
assert,  that,  had  the  horse  the  hand  of  man,  he  would  rival  him  in 

his  intelligence. 

The  doctrine  of  Aristotle  and  Locke  is,  certainly,  more  nearly 
approximated  to  the  truth,  than  that  which  adopts  the  dogma  of 
the  innateness  of  ideas;  but,  it  is  defective,  in  overlooking  the 
organs  of  the  intelligence,  which  are  as  essential  to  the  formation 
of  ideas,  by  giving  the  capacity  to  perceive  the  sensations,  that  is, 
to  repeat  the  irritations  in  which  they  consist,  as  are  the  sensations 
themselves,  or  the  irritations  produced  by  exterior  agents  in  the 
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§  6.  Individual  Differences;  Influence  of  Climate  and  Cus- 
toms over  the  Intellect. 

* 

The  view  presented  of  the  mechanism  of  the  intellectual  facul- 
ties, and  their  dependence  on  organic  structure,  offers  a  rational 
and  satisfactory  explanation  of  the  endless  variety  of  individual 
endowments  and  character.  The  most  superficial  observation 
suffices  to  establish  the  diversity  of  the  structure  of  our  physical 
organs,  and  the  consequent  changes  which  are  induced  in  the 
state  of  the  functional  actions.  The  features,  and  the  external 
form  of  the  body,  it  is  a  vulgar  observation,  are  not  similar  in 
any  two  individuals;  the  same  variety  exists  as  to  the  interior 
organs.  Examine  any  of  the  apparatus  of  which  the  organism 
is  composed,  as  of  respiration,  of  the  circulation,  of  digestion,  &c. 
and  in  every  being,  it  will  be  found,  that  shades  of  difference  pre- 
vail, modifying  in  each  the  functional  acts. 

The  same  general  law  extends  to  the  cerebral  structure,  as  is 
evidenced,  in  the  clearest  manner,  by  those  manifesting  considera- 
ble differences  in  the  size  and  arrangement  of  the  brain,  where, 
the  contrasts  being  striking,  leave  no  doubt  as  to  the  reality  of 
the  differences  which  occur  in  the  structure  of  this  organ.  Now, 
as  function  is  held  in  an  absolute  dependence  on  structure,  every 
variation  of  structure  is  attended  with  a  difference  in  functional 
phenomena;  and  hence,  the  innate  organs  of  the  intellectual  fa- 
culties being  dissimilar,  individuals  exhibit  faculties  of  various 
grades,  as  to  force  and  activity,  depending  on  this  cause. 

Another  source  of  the  individual  differences  of  the  intellectual 
faculties  proceeds  from  the  organs  of  the  senses.  The  sensations, 
which  are  excitations  provoked  in  an  organ  of  sense,  and  trans- 
mitted to  the  brain,  are  the  exciters  of  the  intellectual  organs, 
and  the  materials  of  thought.  The  organs  of  the  senses  differ  in 
the  same  manner  as  the  other  organs,  and  they  offer  great  diver- 
sities as  to  their  acuteness;  and,  consequently,  the  vivacity  of  the 
sensations  exhibits  every  grade  of  intensity,  from  a  dullness  that 
is  scarce  roused  by  the  most  energetic  aggressions,  to  an  activity 
which  responds  to  the  slightest  impressions. 

It  is  a  law  of  the  organism,  that  functional  actions  corres- 
pond  to  their  natural  exciters;  or  a  relation  is  established  be- 


tween them*  When  the  exciters  are  deficient  in  force  and  the 
requisite  quantity,  the  functional  actions  are  feeble  and  impe]> 
feet;  when  they  are  possessed  of  an  inordinate  activity,  or  are 
thrown  with  too  great  rapidity  on  the  organ,  the  functions  are 
deranged  in  their  mode  of  action,  are  irregularly  executed,  or 
may  even  be  suspended.  In  this  manner  the  sensations  influence 
the  intellectual  development,  and  form  the  character  of  the  indi- 
vidual. Whatever  tends  to  diminish  the  sensibility  depreciates 
the  activity  of  the  mind ;  while  its  excessive  liveliness,  by  occa- 
sioning too  vivid  stimulation  of  the  cerebral  organs,  perverts 
their  actions,  and  unhinges  the  regular  trains  of  ideas,  in  which 
consist  the  soundness  of  the  intellectual  operations. 

Through  this  dominant  influence  of  the  sensations  in  unfold- 
ing, expanding,  and  energizing  the  intellectual  organs,  climate 
and  habits  of  living,  by  modifying  the  organs  of  the  senses,  and, 
thus,  qualifying  their  susceptibilities  to  impressions,  exert  an  un- 
questionable power  over  the  intelligence  and  the  moral  disposi- 
tion.    The  inhabitants  of  northern  regions,  confined  for  a  consi- 
derable portion  of  the  year  to  their  huts  and  cabins,  and  occupied 
almost  exclusively  in  the  provision  of  their  physical  wants,  have 
sensations  limited  in  number,  and  obtuse  in  force.  Excited  solely 
by  their  wants,  their  intellectual  acts  have  no  higher  range  than  to 
devise  the  means  by  which  thqse  wants  may  be  supplied.   Their 
intellect  is  the  intelligence  for  mere  physical  wants.  What  a  con- 
trast do  they  present  to  the  sensitive,  voluptuous,  imaginative 
beings,  dwelling  beneath  tropical  skies,  exposed  to  strongly  ex- 
citing and  forcible  impressions,  quickening  the  sensibility,  in- 
flaming the  passions,  imparting  power  to  the  intellectual  facul- 
ties.    Here  are  witnessed  feelings  profound,  deep,  and  enduring; 
passions  of  overwhelming  intensity,  of  irrepressible  violence,  ir- 
resistible in  their  workings;  ideas  restricted  in  their  range,  but  pos- 
sessing extraordinary  vividness  and  an  uncontrollable  energy; 
actions  bold,  daring,  impetuous,  without  regard  to  consequences, 
yet  soon  relaxing  into  indolence.     The  intellect  is  that  of  the 
passions,  by  which  it  is  jsubdued,  and  is  directed  in  its  exercise 
to  their  gratifications.     Limited  in  the  extent  of  intellectual  en- 
dowments, to  think  is  labour,  and  action,  solely  excited  by  the 
sensations  and  passions,  is  seldom  awakened  by  reflexion.  All  in- 
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stitutions  are  permanent,  customs' unchangeable,  and  despotism 
the  fixed  order,  and  principle  of  society.     How  difierent  from 
both  are  the  residents  of  the  temperate  zones,  subject  to  great 
and   sudden  variations,  to   numberless  diversified  impressions, 
but  possessing  little  vehemence.     Restless,   fickle,    enterpris- 
ing in  character;  they  are  endowed  with  active  intellects;  their 
range  of  ideas  is  unlimited  and  never  stationary;  it  fluctuates  with 
unceasing  agitation.     The  intellectual  faculties,  freed  from  the 
trammels  of  the  passions  and  the  mere  physical  wants,  are  ex- 
cursive in  their  operations.  They  are  not  chained  down  to  trains 
of  ideas  by  which  they  are.mastered,  but  every  thing  is  brought 
to  the  test  of  comparison,  and  judged  by  its  utility.     Reflexion 
stimulates  to  action  with  an  energy  equal  to  moral  impressions. 
Whatever  is  examined  and  not  found  in  conformity  to  conceived 
ideas  is  assailed.     Nothing  is  held  sacred;  religion,  science,  go- 
vernments, customs,  all  are  subjected  to  change,  to  experiment, 
to  revolution,  to  improvements.     In  these  regions  alone  is  mani- 
fested the  progress  of  mind,  is  evidenced  the  march  of  intellect ; 
and  in  them  is  placed  the  moral  lever,  destined  to  elevate  the  in- 
tellectual and  moral  condition  of  the  species. 

With  a  less  extensive  influence,  the  habits,  customs,  and  man- 
ners of  nations,  carry  a  modifying  action  into  the  organism,  and 
give  origin  to  the  peculiarities  constituting  national  character. 

The  same  efiect,  on  a  more  limited  scale,  may  be  noticed  in 
the  same  community.  Classes,  and  ranks  of  society,  by  differ- 
ences in  their  modes  of  life,  and  the  different  impressions  to 
which  they  are  constantly  subjected,  from  education,  and  a  thou- 
sand other  circumstances,  offer  constantly  to  observation  striking 
peculiarities  in  their  sensibility,  and  in  intellectual  and  moral  en- 
dowments. 

§  7.  0/the  AffectivBy  or  Moral  Faculties. 

These  faculties  consist  in  those  intellectual  acts  which  differ 
from  the  knowing  and  reasoning  faculties.  They  are  divided 
into  two  orders;  a,  propensities,  that  direct  to  the  moral  and  so- 
cial actions  founded  in  the  interests  of  the  individual,  and  in 
which  self  is  the  predominant  feeling;  6,  sentiments,  by  which 
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are  dictated  the  acts  that  affect  the  interests  and  actions  of  the 
beings  by  whom  we  are  surrounded,  and  with  whom  we  are  des- 
tined to  hold  an  intimate  correspondence. 

In  the  propensities  such  is  the  faculty  by  which  is  commanded 
the  acts  approximating  the  sexes,  for  the  gratification  of  an  in- 
stinctive want ;  or  that  benign  feeling  attaching  the  parent  invo- 
luntarily, with  so  much  force,  to  the  offspring,  and  without 
which,  in  its  helpless  condition,  it  would  necessarily  be  exposed 
to  inevitable  destruction ;  or  that  feeling  by  which  instinctively 
we  resist  aggressions  on,  and  combat  in  defence  of,  our  lives,  of 
our  property,  of  our  personal  rights,  and  our  opinions. 

In  the  sentiments  we  possess  love  of  approbation,  whence  pro- 
ceed actions,  in  which  feelings  of  individual  interests,  or  self,  are 
sacrificed,  and  the  interests  of  others,  or  of  the  community,  are 
promoted,  in  order  that  we  may  attract  to  ourselves  applause; 
gain  the  honours  of  society;  and  extort  the  homage  of  our  fellow 
beings.  The  sentiments  include,  in  like  manner,  the  faculty  of 
benevolence,  which  impels  us,  without  reflexiqn,  to  exertions  for 
the  relief  of  those  whose  sufferings  or  dangers  we  happen  to  wit- 
ness ;  and  from  the  sentiment  or  faculty  of  veneration,  age  com- 
mands its  reverence,  authority  its  respect;  and  man  delights  in 
the  adoration  and  worship,  by  which  he  acknowledges  the  exist- 
ence of  a  Supreme  Creator,  and  displays  his  gratitude  for  the 

blessings  he  enjoys. 

The  operations  of  the  psycological  faculties  are  attended  with 
internal  intellectual  sensations,  analogous  to  the  external  and  in- 
■  ternal  physical  sensations,  or  of  the  senses.  They  are  more  strik- 
ingly manifested,  and  more  decidedly  perceptible  in  the  actions 
of  the  moral  or  affective,  than  of  the  intellectual  faculties;  and  on 
this  account  have  been  named  emotions,  affections,  desires,  pas- 
sions, &c.  The  states  expressed  by  these  terms  are,  either  modi- 
fications in  the  action  of  a  faculty  or  intellectual  organ,  or  de- 
grees of  activity  in  its  exercise,  the  most  intense  of  which  is  de- 
signated by  the  word  passion. 

The  study  of  these  last  faculties  constitutes  the  science  of  morals: 
the  object  of  which  is  to  indicate  their  nature,  their  number,  the 
degree  and  extent  of  their  combinations;  the  capability  of  model- 
ling them  by  education,  repressing  the  development,  or  the  too 
^..^^ *:.  --.*: -r ~   <*«••«-».»».;  r»«\^  on/J  t%-voitirter  thosft  of  others; 
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by  these  means  forming  the  character  of  the  individual,  and  im- 
parting to  man  the  capability  of  being  wise,  virtuous,  and  happy. 
Metophysicians  who  have  undertaken  to  treat  of  the  intellec- 
tual and  moral  faculties,  abstractedly,  and  as  unconnected  with 
the  material  organs  of  the  economy,  have  attributed  the  moral, 
like  the  intellectual  faculties,  to  mere  modifications,  or  states  of  a 
single  primordiate  principle.     This  principle.  La  Rochefoucault, 
Voltaire,  Volney,  and  others,  have  regarded  to  be  self-love;  and 
our  moral  acts  to  be  resolved  into  a  desire  of  those  things  that 
please,  and  aversion  for  those  that  are  repugnant   The  advocates 
of  this  doctrine  have  been  led  to  an  erroneous  conclusion,  from  a 
mistake  very  natural  to  those  who  did  not  study  in  the  pheno- 
mena of  the  organism,  the  explanation  of  their  occurrence.    The 
natural  or  healthy  action  of  our  organs  is  always  accompanied  with 
a  sentiment  of  well-being,  and,  in  some  organs,  with  positive  plea- 
sure of  various  degrees:  their  unnatural  action,  or  a  resistance  to 
their  exercise,  is  attended  with  uncomfortable,  and,  even,  painful 
sensations.     This  is  true  of  our  intellectual  organs  and  faculties; 
and  the  pleasure  experienced  in  our  moral  acts,  is  a  result  of  the 
gratification  of  an  internal  instinctive  sentiment,  by  the  natural 
exercise  of  its  organ;  as  the  pain  they  inflict  is  derived  from  the 
opposition  to  its  indulgence,  or  to  the  operation  of  its  organ.  This 
effect,  or  concomitant  circumstance,  those  philosophers  have  mis- 
taken for  a  cause:  it  would  be  as  rational  to  conjecture,  that  the 
pleasure  derived  from  gratifying  the  wants,  or  in  the  exercise  of 
the  sensations,  produced  the  wants  or  the  senses  themselves. 

Physiologists  have  generally  looked  on  the  moral  faculties  as 
connected  with  the  organism,  but  great  dissidence  has  prevailed 
amongst  them  aa  to  the  numbers  and  location  of  these  faculties. 
Bordieu,  Buffon,  Bichat,  Cabanis,  and  Reil,  with  Plato,  seat 
them  in  the  thoracic  and  abdominal  viscera,  or  ganglionic  system 
of  nerves,  under  the  general  designation  of  passions.  This  loca- 
tion has  been  assigned  to  them  from  the  marked  disturbances 
they  often  occasion  in  the  functions  of  those  viscera,  and  more 
especially  from  the  strong  sensations  experienced  in  them  by  the 

action  of  the  passions. 

Gall,  Spurzheim,  and  the  phrenological  school,  of  which  they 
laid  the  foundation,  place  the  moral,  as  well  as  the  intellectual  fa- 
culties, in  the  brain;  in  which  each  faculty  possesses  its  particular 


organ.    This  opinion  Gall  has  sustained  by  an  immense  mass  of 
evidence,  which  may  be  pronounced  incontrovertible. 

The  moral  faculties  are  of  the  same  order  of  phenomena  as  the 
intellectual;  they  pass  into  each  other  by  almost  imperceptible 
gradations;  they  are  associated  in  their  operations;  they  cause, 
like  the  intellectual  faculties,  volitions:  with  this  identity  of  cha- 
racter, and  similarity  of  effects,  the  conclusion  cannot  be  refused, 
that,  like  the  intellectual  faculties,  they  are  functions  of  nervous 
organs,  and  are  placed  with  them  in  the  brain  or  cerebrum. 

An  amalgamation  of  the  two  doctrines  has  been  made  by  M. 
Broussais.     The  proposition  of  the  phrenological  physiologists, 
that  the  brain  presides  over,  or  is  the  seat  of  the  moral  faculties, 
is  admitted  by  this  eminent  and  acute  philosopher,  but  he  con- 
tends that  the  cerebral  organs  do  not  act  absolutely  independent 
of  the  viscera.     The  doctrine  he  advances  is  to  this  purport:  the 
impressions  received  by  the  brain  through  the  senses  produce  a 
movement,  as  it  were,  or  vibration  through  the  whole  nervous 
system,  in  all  iU  ramifications,  and  are,  thus,. transmitted  to  all 
the  viscera.     Should  the  specific  impression  have  no  internal  sur- 
face or  viscera  to  which  it  bears  a  relation,  the  operations  it  oc- 
casions are  confined  exclusively  to  the  intellect,  and  no  conscious- 
ness of  it  exists;  but,  if  there  be  any  of  the  viscera  or  internal  sur- 
faces to  which  it  has  a  relation,  the  impression  is  recognised  by  it; 
an  action  is  excited  in  the  internal  surface,  which  is  returned  to  the 
cerebral  centre,  when  an  internal  sensation  is  experienced,  consci- 
ousness results,  and  the  acts  that  may  be  required,  are  commanded. 
The  views  presented  by  M.  Broussais  on  the  passions,  or  mo- 
ral faculties,  are  the  most  unsatisfactory  portion  of  his  physio- 
logy.    A  certain  degree  of  confusion  prevails  in  the  ideas  he 
wishes  to  convey,  so  as  to  render  his  meaning,  at  times,  equivo- 
cal; the  principles  he  announces  are  not  always  consistent;  and 
the  facts  on  which  he  relies,  admit  of  different  explanations  than 
those  he  proposes.'  He  has  been  an  eclectic  in  this  portion  of  his 
doctrine,  and  attempts  to  reconcile  different  systems,  conflict- 
ing in  their  essential  characters.     To  this  is  to  be  attributed  the 
discrepancies  observable  in  the  axioms  he  assumes,  and  the  illo- 
gicalness  of  his  reasoning. 

M.  Broussais,  while  he  appears  to  admit  the  views  of  Gall  in 
regarding  the  bram  as  embracing  the  organs  uf  Uie  intellcctua* 
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and  moral  facalties,  adopts,  notwithstanding,  two  doctrines  of  the 
metaphysicians.  The  first  is  the  hypothesis  of  La  Rochefouc.ult, 
Volney,  &c.  that  the  passions  all  emanate  from  self-love,  ot 
which  they  are  modifications,  and  which  itself  is  founded  on,  (a 
modification  probably  is  meant,)  the  instinct  of  self-preservation, 
and  on  that  of  the  propagation  of  the  species.    The  last  par    o 
this  proposition  is  difficult  to  bo  understood.   The  second  is,  that 
pleasure  and  pain,  or  their  equivalaits,  love  and  haired,  are  the 
sources  of  the  affections  and  passions. 

Either  of  these  hypotheses  is  utterly  inconsistent  with  the   ^ 
doctrine  of  distinct  innate  moral  faculties,  or,  what  is  the  same 
thing,  organs,  by  which  they  are  exercised.  Yet,  when  speaking 
of  benevolence,  the  arguments  of  those  who  would  confound  it, 
and  also  generosity,  compassion  and  pity,  with  self-love,  ar« 
refuted;  and  he  declares, «  he  cannot  admit,  that  the  inclination 
to  succour  the  unfortunate  is  not  natural  to  man;"  and  further, 
«  that  it  is  written  from  all  eternity  In  the  heart  of  man,  or  rather 
in  his  intellect,  that  benevolence  is  in  itself  a  good  and  laudable 
thine  "•  This  is  certainly  in  contradiction  to  the  first  proposition, 
and  contains  a  clear  admittance  of  distinct  innate  moral  faculUes 

for  benevolence,  &c.  '  ,      t        u  »„ 

It  is  a  singular  mistake  of  the  metaphysicians,  who  have  been 
followed,  in  this  respect,  by  M.  Broussais,  to  consider  the  pas- 
sions as  having  their  sources  in  pleasure  or  pain.     So  far  are 
these  sensations  from  being  the  causes,  they  are  the  effects  of  the 
actions  of  the  moral  faculties  or  passions,  or  cerebral  organs  for 
those  functions:  they  proceed  from  their  exercise.    This  error 
has  been  already  commented  on.  But  M.  Broussais  has  appended 
to  this  metaphysical  doctrine,  that  of  the  physiologisU,  as  Bi- 
chat,  Cabanis,  &c.  who  seat  the  affections  or  passions  in  the  vis- 
cera, by  placing,  as  he  does,  the  sensations  of  pain  or  pleasure, 
causing  the  affective  or  moral  actions,  in  the  viscera. 

According  to  the  doctrine  tinder  examination,  no  moral  affec- 
tion, or  exercise  of  a  passion,  occurs  without  being  preceded  by 
visceral  sensation.  There  can  be  no  question,  that  the  exercise 
of  the  moral  faculties  is  accompanied  with  sensations  experi- 
enced in,  and  referred  to,  the  viscera;  but  the  effects  of  the  pas- 

•  Treatise  on  PKysiolo^',  &c.  p.  123. 
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sions  are  not  confined  to  the  viscera  alone,  they  are  manifested 
in  every  part  of  the  organism;  the  muscles,  the  organs  of  the 
senses,  the  skin,  and  even  the  hair,  exhibit,  at  times,  the  power- 
fully perturbating  influence  of  the  passions  over  the  actions  of 
the  organs,  and  which  is  extended  throughout  the  economy.  The 
intimate  union  of  the  abdominal  and  thoracic  viscera  v*rith  the 
brain,  causes  this  phenomenon  to  be  more  decidedly,  and  more 
constantly  observable  in  them,  than  in  any  other  of  the  organs, 
but  it  is  not  special  to  them  exclusively  of  the  other  organs:  it  is 
manifested  in  all.     Now,  this  effect  consecutive  to,  and  depend- 
ing  on,  a  strong  moral  impression,  that  is',  a  strong  excitation  of 
an  organ  in  the  brain  appropriated  to  a  moral  function,  is  mis- 
taken by  M.  Broussais  as  the  cause  of  its  action,  or  as  producing 
the  moral  impression.  v 

Two  kinds  of  internal  or  visceral  sensations  are  connected  with 
the  exercise  of  the  passions,  which  are  not  sufficiently  discrimi- 
nated by  M.  Broussais  in  his  reasoning  on  these  faculties.     The 
one    belongs  exclusively   to   the  propensities,   the   instinctive 
wants.     They  are,  as  has  already  been  shown,  states  of  the  in- 
ternal mucous  tissues,  analogous  to  irritations.*     When  they  ac- 
quire a  certain  intensity,  they  are  transmitted  to  the  cerebral  or- 
gans, where  they  rouse  up  the  action  of  the  organ  appropriated 
to  their  mode  of  impression ;  they  excite  perception,  which  is  no 
more  than  the  activity  of  a  cerebral  organ;  its  function  is  called 
into  exercise;  the  passion  or  affection  depending  on  it  is  deve- 
loped, and  the  actions  for  its  gratification  are  commanded.     The 
internal  sensations,  or  instinctive  wants,  hold  their  existence  on 
the  same  tenure  as  the  external  sensations;  which  is,  cerebral  or- 
gans  adapted  to  perceive,  that  is,  repeat,  the  impressions  the  senses 
transmit  to  the  brain.     Destroy  the  connexion  between  the  sur- 
faces of  the  internal  sensations  and  the  cerebril  organs ;  or,  let 
the  last  be  placed  in  a  condition  disqualifying  them  to  receive 
the  impressions  emanating  from  those  surfaces,  and  the  internal 
sensations  or  instinctive  wants,  are  no  longer  experienced.    This 
is  analogous  to  what  is  observed  in  respect  to  the  external  sensa- 
tions; and  the  two,  belonging  to  the  same  order  of  phenomena, 
should  exhibit  the  same  general  facts. 

•  Page  172. 
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The  true  character  of  the  internal  sensations  has  been  entirely 
overlooked,  or  misunderstood  by  M.  Broussais.  In  his  mode  of 
regarding  them,  they  constitute  the  essentiality  of  the  passions 
founded  on  them ;  whereas  they  are  only  one  of  the  conditions 
by  which  the  passions  are  called  into  action.  It  would  be  quite 
as  apposite,  reiterating  nearly  a  similar  remark,  to  attribute  the 
senses  to  the  external  sensations,  as  to  found,  exclusively,  the  in- 
stincts or  propensities  on  the  internal  sensations. 

The  propensities,  although  they  are  more  active,  and  are  ex- 
erted with  more  force  when  excited  by  the  internal  sensations, 
yet  do  not  depend  on  Ihem  in  an  absolute  manner;  tliey  are  ma- 
nifested even  without  their  existence.     Children,  and  the  young 
of  animals,  before  the  genital  organs  are  brought  into  activity,  or 
semen  is  secreted,  exhibit  the  erotic  propensity  or  instinct.  Not- 
withstanding M.  Broussais  asserts,  that  emasculatioti  prevents 
this  propensity  from  being  experienced,  the  assertion  cannot  be 
admitted  as  uniformly  correct     It  is  well  known  that  the  un- 
happy sufferers,  whom  a  barbarous  custom  has  subjected  to  muti- 
lation, exhibit  this  propensity,  and  have  not  all  the  powers  de- 
pending on  it  extinguished.     Juvenal,  describing  the  profligacy 
of  the  Roman  matrons,  mentions,  expressly,  that  advantage  was 
taken  of  this  circumstance  to  procure  a  refinement  in  their  vice, 
that  would  at  this  day  be  scarcely  thought  of — 

Sunt  quas  eunuchi  imbelles  ac  mollia  semper 
Oscula  delectent,  et  desperatio  barbx, 
£t  quod  abort'ivo  non  est  opus. 

Sat.vi. 

Every  one  is  well  aware  that  those,  who,  by  a  vicious  course 
of  life  have  nurtured,  as  it  were,  this  propensity,  and  given  to  it 
a  strong  development  by  habits  of  libertinage,  continue  to  be  tor- 
mented with  impotent  desires,  long  after  all  virile  powers  have 
decayed,  and  the  internal  sensations,  derived  from  the  stimula- 
tion of  the  spermatic  fluid,  have  ceased  to  be  experienced. 

The  second  order  of  sensations  alluded  to  are  those  that  attend 
on,  or  succeed  the  exercise  of  the  passions. 

The  affective  or  moral  faculties,  are  bestowed  for  the  purpose 
of  commanding  by  impulses,  often  instantaneously  called  forth, 
and  capable  of  acting  with  irresistible  energy,  the  actions  which 


may  be  demanded  by  individual  or  social  interests.    No  other 
source  of  human  actions  is  endowed  with  the  same  degree  of  force 
and  activity.     It  is  not,  therefore,  surprising,  that,  placed  in  the 
brain,  the  centre  of  the  nervous  system,  which  is  diffused  through- 
out-the  organism,  the  organs  of  these  faculties,  when  excited  into 
action,  should  occasion  various  phenomena,  and,  even,  disturb- 
ances of  function  \n  the  abdominal  and  thoracic  viscera,  and,  at 
times,  in  other  organs  less  immediately  associated  with  the  brain. 
This  is  the  true  cause  of  the  peculiar  feelings  experienced  by  the 
operation  of  the  affective  faculties  in  the  thorax  and  the  epigas- 
trium, especially  when,  from  their  intensity,  they  take  the  name 
of  passions.     The  allegation  of  M.  Broussais  is  not,  then,  cor- 
rect, that  these  feelings  are  the  cause  of  the  passions;  that  all  im- 
pressions before  they  awaken  the  passions,  or  put  in  operation  an 
affective  faculty,  must  be  sent  into  the  viscera,  be  determined  on 
there  in  the  first  instance,  and  then  be  retransmitted  to  the  brain, 
before  the  passion  or  affective  faculty  is  displayed. 

The  opinions  of  M.  Broussais  on  these' points  have  been  exa- 
mined with  rather  more  closeness  and  detail,  than  might  appear 
to  be  demanded  by  the  subject.  But,  whatever  is  advanced  by 
him  as  principles,  and  which  possess  a  very  extended  application 
in  physiological  and  in  pathological  discussions,  from  the  de- 
served celebrity  of  his  name,  require  a  particular  investigation; 
and  it  is  seldom  that  his  general  reasoning,  and  the  views  he  en- 
tertains, will  not  be  found  in  conformity  to  sound  logic,  and  in 
harmony  with  the  phenomena  of  nature. 

The  moral  or  affective  faculties,  though  exercised  by  cerebral  or- 
gans, the  same  as  the  intellectual  faculties,  like  them,  also,  cannot 
enter  into  action  without  excitants  or  impressions.  These  impres- 
sions are  of  different  kinds;  for  the  propensities  or  instincts,  they 
are  the  internal  sensations,  or  irritations,  which,  developed  on  the 
internal  mucous  tissues,  are  transmitted  to  the  cerebral  sti\icture, 
and  stimulate  the  organs  provided  for  that  specific  purpose.  For 
the  sentiments,  the  external  sensations  in  part,  and  ideas  result- 
ing from  them,  or  the  operation  of  intellectual  faculties,  are  the 
excitants  to  their  action;  calling  the  sentiments  into  exercise, 
according  as  the  sensation  or  the  idea  has  relation  to  a  particular 
sentiment. 

The  mechanism  ol  the  moral  laculties  is,  thus,  seen  to  bear  a 
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perfect  similitude  to  that  of  the  intellectual  faculties.  This  analogy 
was  to  be  expected,  since  the  two  belong  to  the  same  order  of  phe- 
nomena. For  the  production  of  the  passions,  or  the  actions  of  the 
affective  faculties,  is  required  the  concurrence;  1st,  of  special  innate 
organs  arranged  in  the  cerebral  structure;  2d,  of  particular  impres- 
sions or  irritations,  on  the  surfaces  of  the  internal  and  externa^ 
senses,  and  sometimes  the  action  of  other  intellectual  or  moral 
faculties;  3d,  of  the  perception  of  these  impressions  by,  or  their  re- 
petition in,  the  especial  cerebral  organs,  appropriated  to  a  moral 
faculty,  and  to  which  they  have  a  relation;  or  the  recurrence  of 
these  impressions  by  memory.     When  these  circumstances  are 
united,  the  affective  or  moral  faculties  are  brought  into  exercise, 
the  character  of  which  will  correspond  to  the  kind  of  impression 
made,  or  ideas  recalled,  and  the  particular  organ  or  faculty  to 
which  these  bear  a  relation,  and  which  they  uniformly  exCite  to 
action. 

§  8.  Pathological  States  of  the  Intellectual  and  Moral  Facul- 
tiesy  with  their  Mode  of  Production, 

The  phrenological  doctrine  connecting  the  faculties  of  the  in- 
tellect with  organs,  render  intelligible  the  derangements  of  their 
operations,  or  their  pathological  condition,  and  the  mode  by 
which  their  diseases  are  developed.  On  no  other  ground  is  it 
possible  to  comprehend  the  various  forms  of  mental  derangement, 
and  other  affections  of  the  intellectual  and  moral  faculties,  or  the 
actioQ  of  the  causes  that  excite  them;  to  institute  an  analysis  of 
their  phenomena,  and  to  establish  for  them  a  natural  arrange- 
ment; or  to  prescribe  a  system  of  treatment,  that  can  claim  to  be 

regarded  as  rational. 

Before  advancing  to  the  investigation  of  these  points,  it  will 
be  necessary  for  their  clearer  elucidation  to  premise  the  follow- 
ing  axiomatical  propositions,  which  are  laws  of  the  functions  ap- 
plicable to  the  functional  operations  of  all  the  organs. 

Ist.  The  functions  being  the  offices  of  the  organs,  can  never 
depart  from  their  normal  or  natural  state,  without  an  antecedent 
change  in  the  state  of  the  organs,  or  their  mode  of  being. 

^j  i?.,„«f;«r,«l  aHmn*  ar#»  exnltative  of  the  organic  or  nutri- 
tive  actions:  that  is,  whenever  an  organ  is  in  the  exercise  ol  a 
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function,  it  is  in  a  state  of  excitement,  or  the  first  stage  of  irrita- 
tion is  developed. 

As  a  consequence  of  this  law,  the  abuses  of  the  functional  acts, 
their  excessive  excitement,  or  protraction  in  their  usual  degree 
for  too  long  a  period,  terminate  in  the  production  of  a  patholo- 
gical state,  which  is  morbid  excitement,  irritation,  or  inflamma- 
tion. 

3d.  Organs  destined  to  certain  functions  acquire  their  perfect 
development,  and  an  active  nutrition,  by  the  exercise  of  these 
functions.  When  the  functions  are  not  brought  into  operation, 
and  the  organ  is  condemned  to  absolute  rest,  its  nutritive  or  or- 
ganic actions,  from  the  cessation  of  the  stimulation  caused  by  the 
functional  actions,  are  enfeebled;  its  powers  of  life,  its  irritability, 
its  sensibility,  its  nutrition,  are  diminished  to  their  lowest  state; 
asthenia  exists,  and  the  organ  itself  withers  or  decays— atony  and 
atrophia  prevail  in  its  structure. 

The  muscular  system  strongly  exemplifies  this  proposition: 
inaction  of  the  muscles  occasion  them  to  be  reduced  to  an  ex- 
treme state  of  exility  and  feebleness;  while  exercise  and  labour 
swell  them  into  their  finest  and  largest  proportions,  and  endow 
them  with  extraordinary  force. 

4th.  An* organ  whose  function  is  continued  in  action  an  undue 
length  of  time,  by  the  activity  of  its  nutrition,  and  from  the  excite- 
ment in  which  it  is  maintained,  acquires  its  fullest  development, 
and  a  species  of  hypertrophia  is  induced;  the  functional  act  is  per- 
formed at  first  with  increased  vigour  and  activity;  but  the  orga- 
nic or  nutritive  actions,  becoming  at  length  over  stimulated,  irri- 
tation is  provoked,  the  structure  departs  from  its  natural  order; 
the  functional  actions  become  irregular,  and  finally  are  impaired 
or  lost,  with  the  progressive  deterioration  of  the  organ. 

Every  organ  whose  functional  acts,  though  not  transcending 
the  natural  or  healthy  standard,  merely  frtjm  their  prolongation, 
passes,  consequently,  to  a  state  of  irritation;  its  susceptibility  to 
impressions  is  augmented;  and  it  is  prepared  to  receive, or  to  in- 
vite to  itself  morbid  impressions,  developed  in  any  of  the  organs; 
or  to  assume  a  highly  morbid  condition  from  accidental  impres- 
sions of  an  unusually  aggravated  character  to  which  it  may  be 
exposed. 

5th.  The  iunctional  actions  require  a  period  of  luteiiuUtence 
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and  repose.  This  proposition  is  immediately  derived  from  the 
preceding;  it  is  of  general  application,  and  is  most  stnkmgly  ma- 
nifested  in  the  functions  of  relation.  A  forced  exercise  of  the 
functions,  by  opposing  this  law  of  the  economy,  is,  m  itself,  suf- 
ficient  to  provoke  a  pathological  condition  of  the  organs;  and 
when  tothis  source  of  disease  is  added  an  unnatural  or  violent 
exercise  of  the  functions,  this  state  is  more  certainly  induced. 

6th.  Irritation  or  inflammation  excited  in  an  organ  by  the  di- 
rect action  of  a  morbific  agent,  or  communicated  to  it  by  sym- 
pathy from  an  organ  primitively  diseased,  causes  disturbance  of 
its  functions;  perverting  their  exercise,  or  totally  suspendmg 

them.  ,.    .     1 

7th.  The  physical  structure  of  the  organs  is  dissimilar  in  some 
respects  in  every  individual,  and  a  consequent  difference  is  pre- 
sented in  the  power  or  force  of  their  organs,  and  the  energy  and 
activity  of  their  functions.  The  functional  labour,  or  exercise 
natural  to  one,  and  compatible  with  the  healthy  state,  would  be 
unnatural  to  another,  and,  if  rashly  attempted,  would  eventuate  m 

disease.  1    .      /.      ^«  r 

8th.  The  undue  or  excessive  exercise  of  the  functions  of  an 
organ,  or  apparatus  of  oi^ans,  interferes  with,  or  disturbs  the 
functions  of,  some  other  organ  or  apparatus. 

The  application  of  the  foregoing  axioms  to  the  diseases  affect- 
in<r  the  organs  of  the  intellectual  and  affective  or  moral  faculties, 
and  the  consequent  morbid  phenomena  of  those  faculties,  will 
explain  without  difficulty  their  mode  of  production  and  nature. 

The  diseases  of  these  faculties  are  to  be  looked  for,  like  those  . 
of  all  functions,  in  the  organs  by  which  they  are  performed, 
(Prop.  1st,)  and  proceed  from  two  causes :  first,  their  own  ope- 
rations being  either  excessive  in  degree,  prolonged  beyond  their 
natural  period  of  activity,  or  too  laborious  for  the  force  of  their 
organs:  second,  morbid  impressions  immediately  affecting  the 
organs;  transmitted  to  them  by  sympathy;  or  translated  to  them 
by  metastasis,  (Prop.  4th,  6th,  and  6th.) 

The  diseases  proceeding  from  the  preceding  causes,  depend 
upon  the  esteblishment  of  irritation  of  various  intensity  in  the  or- 
gans of  these  faculties;  and  are  of  sthenic  character,  or  an  exaltation 

....: *: ^  /T>^««  o^  \    Th'*  nhpnomena  thev  present 

are  diversified,  depending  on  the  organs  affected,  and  the  extent  of 
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disturbance  invading  the  actions  of  the  organs.  Nearly  the  wholfe 
of  the  diseases  of  these  faculties  are  embraced,  in  their  primitive 
stage,  in  this  category :  it  must  be  a  most  rare  and  extraordinary 
circumsUnce  that  could  give  origin  to  affections  primarily  of  the 
opposite  character,  or  of  asthenia,  arising  from  inaction  of  these 
faculties,  or  the  deficiency  of  their  normal  or  natural  excitants. 

The  operations  of  the  intellectu.l  facalties  are  infinitely  less 
exciting  than  those  of  the  moral  or  affoctive  faculties.     This  is 
more  especially  true  in  reference  to  the  higher  faculties,  or  those 
of  reason  or  reflexion.    They  are  not  immediately  called  into  ac- 
tion by  the  sensations  or  impressions  on  the  senses,  but  are  en- 
gaged with  simple  ideas  derived  from  the  first  order  of  the  intel- 
lectual faculties,  the  knowing  or  perceptive  faculties;  or  with 
those  derived  from  the  sentiments.     Their  operations  being  un- 
attended with  the  active  stimulations  of  the  internal  and  external 
senses,  are  performed  in  a  more  calm  and  tranquil  mode,  than  are 
the  actions  of  the  organs  elicited  only  by  more  energetic  im- 
pressions. .  .         c       I. 
The  intellectual  faculties  are  provided  in  the  intention  of  mak- 
ing man  acquainted  with  the  qualities  and  properties  of  the  ma- 
terial bodies  exterior  to  himself,  connected  with  the  mundane 
sphere  to  which  he  belongs;  and  of  investing  him  with  the  power 
of  perceiving  the  relations  of  those  bodies,  of  penetrating  into 
their  intimate  natures,  and  unveiling  their  secret  forces;  of  form- 
ing new  combinations,  creating  new  forms,  and  imparting  new 
directions  to  physical  powers.     By  these  operations  man  is  ele- 
vated in  his  moral  existence,  which  becomes  more  intellectual  and 
less  animal;  civilization,  or  the  perfected  state  of  social  life  is  ad- 
vanced;  and  letters,  arts,  the  sciences  owe  to  them  their  invention 
and  cultivation.     But  these  operations  have  no  immediate  con- 
nexion  with  the  functions  of  the  physical  organs,  and,  conse- 
quently,  have  not  received  the  power  to  influence,  in  a  direct 
manner,  the  functional  or  organic  actions.    The  exercise  of  the 
intellectual  faculties  alone,  uncombined  with  the  affective  facul- 
lles,  or  the  passions,  for  they  are  in  numerous  mental  operations 
associated  in  their  actions,  seldom,  it  may  not  be  incorrect  to  as- 
sert, are  never  the  immediate  cause  of  disease.  Their  excitement 
is  not  of  sufiicient  intensity  to  disturb  the  organic  actions  of  their 
own,  or  01  omer  organs.     iiie)r  ut^\.*juix.  i»w  ^w^*-«  ^ 
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tirely  in  an  indirect  manner,  and  principally  by  the  sederftary 
habits  they  induce,  preventing  those  physical  exercises  on  which 
depend  the  healthy  performance  of  the  physical  functions. 

Those  whose  pursuits  are  chiefly  intellectual,  who  are  occu- 
pied in  abstract  speculations,  and  in  whom  the  passions  are  sel- 
dom called  into  unusual  activity,  as  astronomers,  metaphysicians, 
mathematicians,  &c.  rarely  exhibit  intellectual  disorders;  and,  as 
a  class,  are  remarkably  exempted  from  physical  diseases.  In  men- 
tal alienation,  those  faculties,  probably,  are  never  in  the  first  in- 
stance the  subjects  of  the  disease;  and  in  most  cases,  amidst  the 
violence,  the  irregularities,  and  the  disturbances  of  the  intellec- 
tual operations,  it -can  be  perceived,  that  these  faculties  are  no 
otherwise  affected,  than  by  the  false  perceptions,  and  erroneous 
ideas  presented  to  them  by  the  moral  or  affective  faculties,  the 
seat  of  the  deranged  condition;  and  affecting  them  with  morbid 
or  unnatural  impulses.  The  actions  of  those  afflicted  with  mental 
alienation,  though  not  in  conformity  to  the  existing  order  of  things, 
is  perfectly  consonant  to  the  sensations  they  experience,  the  percep- 
tions of  which  they  have  consciousness,  and  the  ideas  that  are 
formed.  These  are  the  sources  of  our  knowledge,  and  the  springs 
of  our  actions,  and,  if  they  be  erroneous,  the  intellectual  opera- 
tions founded  on  them  will  of  necessity  be  incorrect.  If  the  mad- 
man sees,  in  those  who  approach  him,  a  murderer,  or  other  ill- 
disposed  person,  whom  he  believes  desigps  him  harm,  should  he 
possess  combativeness  or  courage,  he  will  attack  him,  and  en- 
deavour by  force  to  prevent  the  mischief  he  apprehends;  but 
should  cautiousness  or  fear  be  the  predominant  sentiment,  he  will 
fly,  and  seek  to  avoid  the  anticipated  danger.     The  action  is  ra- 
tional and  natural ;  it  is  the  perceptive  faculty  that  errs;  or  the 
propensity  that  acts  with  an  energy  too  forcible  to  admit  of  re- 
flexion. 

The  disorders  affecting  the  reflective  intellectual  faculties  origi- 
nate, for  the  most  part,  from  cerebral  diseases,  caused  by  immediate 
lesions,  or  by  morbid  irriUtions  and  inflammations,  which  have  af- 
fected the  brain,  secondarily,  by  sympathetic  communicatioir, 
and  which  generally  emanate  from  the  abdominal  viscera,  or  the 
genital  organs.  In  some  instances  it  occurs,'  however,  that  per- 
sons with  feeble  intellectual  powers  engage  in  mental  labours  be- 
yond their  ability,  and  the  long-continued  application  of  the 


mind  in  severe  study,  will  ultimately  induce  the  effects  of  over- 
exercise  of  an  organ,  by  the  establishment  of  inflammation  and 
derangement  of  the  intellect,  succeed  by  imbecility  or  other  men-    . 
tal  affections;  .or  which  will  be  productive  of  apoplexy,  &c. 

If  the  intellectual  faculties  are  in  themselves  rarely  the  sub- 
iects,  or  the  causes  of  disease,  it  is  far  different  with  the  mo- 
ral  or  affective  faculties,  and  the  sensations  or  the  perceptive  fa- 
culties    The  acUons  of  these  faculties  are  highly  exciting;  par- 
ticularly those  of  the  propensities,  which  are  often  exceedingly 
perturbating  by  the  violence  of  their  operations ;  they  are  imme- 
diately  influenced  and  called  into  activity  by  impressions  on  t^e 
surfaces  of  the  external  and  internal  senses,  which  are  powerfully 
stimulating,  and  are  thus  exposed  to  be.  seriously  disordered^ 
they  are  intended  to  operate,  in  a  large  measure,  in  the  interesU 
of  the  organism,  and  are  intimately  associated  with  its  organs^ 
From  these  causes  their  organs  ai^  subject  to  numerous  morbid 
impressions  communicated  from  the  physical  organs,  and  these 
lasi  are,  in  return,  exposed  to  the  irregular  and  violent  excite- 
ment of  the  passions  or  affective  faculties. 

The  affecUve  or  moral  faculties  from  the  causes  enumerated, 
it  is  seen,  are  greatly  exposed  to  become  morbidly  afi:ected;  and 
prove  themselves  also  the  causes  of  disease.  These  faculties,  when 
acting  with  the  intensity  that  is  designated  ^' P^^'^^'l^  ^''^^^^^^^^ 
strong  excitement  in  the  brain,  with  determination  of  blood  into 
it,  capable  of  terminating  in  the  production  of  irritation,  of  inflam- 
mation,  or  sometimes  a  sudden  congestion,  inducing  apoplexy,  con- 
vulsions, epilepsy,  &c.  which  are,  often,  brought  on  in  this  manner 
The  diseases  of  the  intellectual  and  moral  faculties  are  not  af- 
fections of  the  intelligence,  considered  as  something  d^^mct  from 
the  brain,  but  are,  in  reality,  effects  of  irritation  developed  in  he 
cerebral  structure,  the  organs  of  the  intelligence,  by  some  of  the 
modes  that  have  been  designated. 

These  diseases  present  different  forms,  as  manifested  in  he 
perceptive  organs  or  sensations;. in  the  trains  of  ideas  connected 
with  the  sentiments  and  intellectual  faculties;  and  the  actions  to 

which  they  give  rise.  . 

In  the  first,  irritation  is  the  cause  of  erroneous  percept.ons, 

either  by  the  impressions  transmitted  from  »!>«  °'P°|.  f 'f"^; 

.       .,..? «,r.«r,ri;n<r  Jmnressioift  in  the  organs 

tions  not  prwuuiiiii^  t-w***-.^!*-*.— <»       * 
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where  they  are  perceived ;  or,  the  mere  increased  excitement  of 
the  internal  organs  awakens  sensations,  forms  the  ideas  of  objects 
independent  of  external  impressions.  This  state  constantly  oc- 
curs in  delirium,  and  almost  every  febrile  attack  of  some  seve- 
rity is  capable  of  establishing  it. 

These  organs  are  affected  in  mania  temulens,  the  leading  cha- 
racter of  which  is  a  delirium,  consisting  in  false  perceptions.    In 
^  the  lighter  cases,  when  the  attention  of  the  patient  can  be  fixed 
on  any  subject,  the  false  perceptions  disappear,  but  return  imme- 
diately when  the  mmd  ceases  to  be  engaged. 

The  same  condition  of  the  perceptive  organs,  occasionally,  is 
manifested  when  no  general  or  febrile  symptoms  are  present,  and 
produce  hallucinations  or  perceptions  without  impressions  on 
the  senses.  This  circumstance  has  been  already  alluded  to  when 
treating  of  the  sensations,  and  the  case  of  Nicolai,  fo  well  de- 
scribed by  himself,  was  cited,  as  a  most  remarkable  illustration 

of  this  condition. 

The  internal  sensations,  that  is,  irritations  on  the  internal  mu- 
cous tissues,  often  are  morbidly  affected,  and  give  rise  to  false  in- 
stincts.     Thus,  malacia  and  pica,  or  depraved  appetite,  in  which 
indigestible,  and  sometimes  disgusting  substances  are  desired 
with  avidity,  are  common  effects  of  chronic  irritations  of  the  ps- 
tric  mucous  surface;   and  bulimia,  or  insatiable  appetite,  is  a 
consequence  of  the  sai^e  state.  The  irritation  of  the  gastric  surface, 
the  seat  of  the  sensation  of  hunger,  by  exciting  morbidly  the  cere- 
bral organs,  is  the  cause  of  these  false  perceptions.     These  states 
are  usually  to  be  observed  when  the  irritation  of  the  gastric 
mucous  tissue,  is  accompanied  with  some  disorder  in  the  nervous 
organs.     They  are  not  unusual  in  epilepsy.     I  have,  at  this  pe- 
riod, a  young  lad  subject  to  this  disease,  in  whom  bulimia  exists 
in  a  high  degree.  The  approach  of  the  paroxysms  of  convulsions 
is  constantly  announced  by  the  voracity  of  his  appetite. 

It  is  not  improbable,  that,  in  many  instances,  the  vice  of  intem- 
perance is  maintained  by  a  similar  condition.  The  instinct  of  thirst, 
or  propensity  forfluids,is,  then,a  morbid  state  like  bulimia  or  pica, 
and  becomes  an  irresistiblewantincontrollableby  reason,or  the  mo- 
tives offered  by  reflexion,  by  self-love,  by  pride,  or  any  of  the  senti- 

«♦«  «..  A,^.«u;#>«  wHnsA  infliipnrfi.  under  common  circumstances, 

can  be  opposed  to  the  indulgence  of  our  desires,  and  ettable  us  to  re- 
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sist  their  gratification.  It  is  for  this  reason  that  so  few,  when  this 
morbid  state  of  a  surface  of  an  internal  sense  or  want  has  been 
induced,  and  the  sensations  perverted,  are  capable  of  braving  their  i 
solicitations,  and  accomplishing  a  reform. 

The  ?nora  I  faculties  incessantly  called  into  activity  in  a  state 
of  civilization,  and  subject,  constantly,  in  the  ramified  and  fluctua- 
ting interests  of  society  to  violent  excitements,  frequently  swerve 
from  their  natural  condition.  They  are,  more  than  any  other  of 
the  faculties  of  the  intelligence,  the  causes  and  the  seats  of  mental 
alienation.  In  far  the  larger  number  of  the  cases  of  this  sad  af- 
fliction of  our  nature,  it  will  be  found,  that  it  is  this  class  of  our 
faculties  in  which  the  malady  has  its  commencement,  and  in  the 
disordered  or  perverted   actions  of  which   the   disease   itself 

consists. 

The  alienation  of  the  moral  faculties  is  very  seldom  general. 
Most  frequently  it  is  confined  to  a  single  faculty,  or  may  embrace 
two  or  three  of  analogous  character,  and  usually  associated  in 
their  actions.     These  faculties  or  sentiments  present  constantly 
to  the  mind  the  same  trains  of  ideas,  and  all  others  are  excluded; 
for  the  mind  can  perceive  but  a  single  sensation,  and  be  engaged 
with  a  single  idea  at  the  same  instant.     From  the  vividness  and 
energy  the  ideas  obUin,  when  the  morbid  excitement  of  the  fa- 
culty is  acute,  they  cannot  be  distinguished  from  realities,  for  we 
know  exterior  bodies  only  by  the  impressions  on  the  senses,  and 
the  actions  these  excite  in  the  cerebral  organs;  and  whenever 
those  organs  have  an  activity  equal  to  that  which  proceeds  from 
direct  impressions  on  the  organs  of  the  senses,  sensations  and 
ideas  are  formed  in  the  intellect,  which  it  is  impossible  to  dis- 
tinguish from  those  produced  by  realities.     The  ideas  elicitated 
in  this  manner,  are,  in  every  respect,  similar  to  those  proceeding 
from  the  senses.     They  excite  into  activity  the  sentiments  or  fa- 
culties which  would  be  influenced  by  the  same  sensations  or  ideas 
educed  by  positive  impressions;  the  reflective  faculties  act  on 
them  as  though  caused  by  real  objects;  the  actions  are  deter- 
mined, and  the  expressions,  the  conduct,  the  whole  bearing  of  , 
the  individual,  are  directed  in  conformity  to  the  overpowering 
conviction  with  which  he  is  possessed.  This  state  constitutes  the 
form  of  mental  alienation,  which  is  designated  as  monomania;  it 
is  Ihe  most  common  lorm  of  derangement  of  the  iuUlloCt,  snd 
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takes  its  particular  character  from  the  sentiment,  or  sentiments, 
that  may  be  the  subject  of  the  aflfection. 

The  moral  faculties,  in  the  states  of  activity,  which  create  the 
affections,  emotions  and  passions,  have  very  diversified  charac- 
ters, and  possess  different  powers  over  the  will  and  the  actions. 
The  sentiments  are  much  less  exciting  than  the  propensities,  and 
when  they  are  uncombined  with  the  last,  they  do  not  lead  to  the 
commission  of  aggressive  actions,  or  are  attended  with  violence 
and  rage.  The  propensities,  on  the  contrary,  when  morbidly  ex- 
cited, generally  govern  volition  with  violent  impulses,  and  im- 
pel to  the  perpetration  of  appalling  and  horrible  catastrophies. 

In  monomania,  the  affection  being  limited  to  a  single,  or  at 
most,  to  two  or  three  agnate  faculties,  whose  organs  are  always 
placed  in  conjunction,  it  is  to  be  presumed,  that  the  morbid  irri- 
tation  of  the  cerebral  structure,  by  which  the  intellectual  func 
tion  owes  its  disturbance,  is  also  Tery  restricted,  at  least  m  the 

first  instance. 

The  causes  predisposing  to,  and,  often,  exciting  monomania; 
that  is,  developing  irritation  in  a  cerebral  organ  exercising  a 
faculty,  and  increasing  its  susceptibility  to  impressions,  are  tl^e 
strong  and  reiterated  excitement  of  a  particular  faculty,  or  its 
prolonged  exercise,  by  which  the  intellect  is  too  deeply  engaged 
on  a  single  idea,  or  train  of  ideas;  and,  consequently,  the  organic 
structure,  connected  with  the  faculty,  acquires  an  energy  and  de- 
velopment that  is  unnatural,  (Prop.  2d,  4th,  5th.)  ^ 

Love,  religion,  ambition,  pride,  vanity,  avarice,  all  highly  ex- 
citing, and  which  are  the  passions  most  frequently  called  into  ac- 
tion in  civilized  life,  are  the  most  usual  causes  of  monomania, 
and  the  ideas  they  create,  are  the  common  subjects  of  the  de- 
lirium. ,4-      U« 

The  alienation  in  some  cases  is  more  general;  no  particular 
train  of  ideas  appears  to  fix,  exclusively,  the  attention,  but  nume- 
rous transient  sensations,and  dissimilar,unconnected  thoughts  rush 
tumultuously  upon  the  mind;  the  reflective  faculties  are  disen- 
^  throned,  or  are  incapable  of  acting  on  the  crowd  of  irrelative,  dis- 
associated ideas,  that  start  -incessantly  before  the  intellect,  and 
vanish  almost  as  soon  as  perceived.   The  actions  are  incongruous 

.  ,.       ,       ,    .t      _«__:«„-«..«  ,...«.«o  fViA  Inncrunce  mcohe- 

and  disoruereu;  iiitJ  expieaaiuua  a*w  »»e,"-^  -  •-        o     ^ 

rent,  the  perceptions  are  false,  and,  consequently,  the  ideas  are  in- 
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consistent;  while,  at  the  same  time,  they  are  wholly  unconnected, 
and  present  themselves  uncalled  for  with  extreme  rapidity  and  in- 
tensity.    The  rational  or  reflective  faculties  are  incapable  of  act- 
ing on  ideas  crowded  on  them  in  this  hurried  and  confused  man- 
ner; they  cannot  command  or  control  the  disordered  actions  of 
the  affective  faculties  and  the  perceptions,  and  have  lost  the 
power  of  summoning  at  will  particular  trains  of  ideas,  oi^  fixing 
the  attention  on  them:  and  the  most  entire  derangement  in  the  »^ 
intellectual  operations  prevails.  This  condition  of  the  intellectual 
faculties  constitutes  mania. 

But  this  disease  assumes  a  variety  of  characters,  which  de- 
pend on  the  especial  faculties  that  are  most  excited,  and  the 
ideas  derived  from  which  are  the  most  numerous  and  im- 
pressive. When  they  belong  to  those  that  inspire  anger,  the 
violent  and  ireful  passions,  it  is,  then,  combined  with  Fury; 
the  bosom  of  the  maniac  appears  the  abode  of  a  demon  rejoicing 
in  havoc  and  destruction,  which  he  spreads  around  him.  He  vo- 
ciferates, he  blasphemes,  he  lavishes  abusive. epithets,  and  horrid 
imprecations,  against  all  who  approach  him;  and  is  prevented  from 
violent  aggressions  only  by  the  fetters  by  which  he  is  restrained. 
Mania  most  generally  partakes  pf  this  character;  in  some,  however, 
the  feelings  are  concentrated,  morose,  fierce,  and  savage;  they  do 
not  express  in  their  language  and  actions  the  same  violence  in 
their  emotions,  or  betray  the  blackness  of  their  thoughts;  but,  as 
soon  as  the  opportunity  is  presented,  when  they  can  wreak  their 
vengeance  with  certainty,  they  rush  with  resistless  and  malig- 
nant fury  to  the  perpetration  of  some  horrid  deed.  In  a  very 
few,  mania  is  unattended  with  gloomy  sentiments  and  destructive 
propensities,  though  the  same  irrationality,  the  same  loss  of  the 
power  of  the  reflective  faculties  over  the  operations  of  the  intel- 
lect, the  same  hurried  rapidity  of  thought  and  incoherence  of 
ideas  exist;  but  they  lead  only  to  incessant  volubility,  and  corpo- 
real restlessness. 

Th^  state  of  the  intellectual  faculties  is  always  accompanied 
with  great  exaltation  in  the  energy  of  the  mental  impressions    ^ 
and  rapidity  of  mental  operations;  and  is  combined  with  aug- 
mented muscular  force.     In  these  circumstances  it  differs  essen- 
tially from  dementia,  into  which  it  generally  passes,  and  to  which 
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it  bears  some  resemblance.    It  is  seldom  attended  with  fever; 
though  some  febrile  symptoms  are  occasionally  Pre»e|»t- 

A  portion  of  the  affective  faculties  possess,  m  some  mdmduals, 
a  quick  susceptibility  to  impressions,  and  are  exc.ted  into  vigo- 
rous action,  even  by  light  causes.  When  these  f-">^-  ^'^  ^^ 
that  occasion  irascible  passions,  fury  and  rage  "J^  ''^^"'P^f '  ** 
reasoning  or  reflective  faculties  are  incapable  of  holding  them  in 
rhecl  and  a  temporary  insanity  exists;  ^rafurar^^^^'^^ 
remarked  by  Horace,  is  literally  true.     This  f^^^J^^^^, 
garded  in  a  pathological  light.     It  may  «;=■'»  jf""*.  7"''' 
flienation.  but  is  often  united  to  mania,  with  which  it  has  been 
olded,  and  is,  then,  the  n^aniafero.  of  Cnchton   -d  th* 
manieavec  Mire  of  Pinel;  it  may  occur  "l'"  >"  -\\f  ^^^ 
the  intellect,  in  dementia,  and  even  idiocy.    It  is  in  these  cases 
an  accident  or  symptom,  and  is  no  more  than  -go--''^-3 
excited  in  those  afflicted  with  these  various  infirmit.es.     Several 
!^   exhibiting  this  condition  have  come  under  my  observation 
n^he  Alms-house  Infirmary.    They  all  existed  in  females;  .nd 
evidently  arose  from  neglect  of  moral  education,  -d  t'le  — t 
indulgence  of  their  tempers  and  wayward  dispositions,  which, 
f^m  early  infancy,  they  had  been  suffered  to  indulge,  without 
SgCht  to  ke  p  them  in  control.    In  one,  the  paroxysm, 

oTIhUh'she  was  'placed  in  the  -fi-^' -' ^;X  :im- 
iealousy,  which  led  her  to  outrageous  violence  in  a  pubhc  assem 
Cin^  -hich  she  had  introduced  herself;  such  -s  the  degree 
of  fury  excited,  it  wa*  impossible  to  appease  her  rage  or  to  re^ 
.train'the  excesses  of  her  actions,  and  she  was  -med  by  he  ^ 
lice,  late  at  night,  to  the  Alms-house.     I  found  her  some  day. 
,ub  equent  in  the  cells,  subjected  to  the  common  ^.<=»t"""'  "  ^^ 
to  secure  those  in  the  violent  paroxysms  of  mama.     Believ  ng 
Sey  were  instrumental  in  maintaining  the  excitement  of  the 
rlibTe  passions,  they  were  directed  to  be  discontinued,  and  a 
Zle   system  ordered.   In  a  short  time  the  paroxysm  subsided 
S  afJer  some  months  she  was  discharged  with  more  power  to 
command  the  violence  of  her  temper. 

TMs  unhappy  state  of  the  intellect,  and  which  may  almost  ge- 
neral^ be  traced  to  defective  education,  is  a  common  cause  of 
neraiiy  oe  i  ^^_  .  _  ._  ^  ^^.^.^^  instance  of  the  terrible  ex- 
crime,     me  iuiiuv>*»»5  *s -■ '>''^*'"- o 
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cesses  to  which  it  often  leads  those  who  are  unhappily  subject  to 
paroxysms  of  furious  excitement.     A  girl  employed  on  a  farm  in 
Tr6voux,  named  Anne  Lami,  was  sent  with  a  fellow  servant, 
with  whom  she  had  always  lived  on  the  best  terms,  to  cut  grass. 
On  their  return  a  trifling  altercation  ensued  between  them  re- 
specting the  size  of  their  bundles.     Immediately  Anne  Lami  fell 
on  her  companion,  struck  her  in  the  face  and  neck  with  the  knife 
she  carried,  until   it  broke:   she  then  beat  her  on  the  head 
with  a  wooden  shoe,   (sabot,)   until  this  also  was  broken  to 
pieces.     After  retiring  a  few  paces  she  looked  back,  and,  seeing 
her  victim  stUl  exhibiting  signs  of  life,  though  in  the  struggles 
of  death,  she  conceived  the  idea,  it  would  be  a  mercy  to 
finish  her  sufferings,  which  she  accomplished  with  the  instru- 
ment they  had  used  in  cutting  the  grass.     After  the  commission 
of  this  crime,  she  went  to  her  brother,  related  to  him  what  had 
occurred,  and  delivered  herself  up  to  the  goaler  of  the  prison  of 
ChatiUon,  to  whom  she  recited  the  fatal  event  that  had  just  oc- 
curred.     When  interrogated  on  the  trial,  as  to  her  motives,  she 
could  assign  none,  except  that  her  head  had  been  bewildered;  she 
knew  not  what  she  did.     She  was  not  desirous  to  conceal  any  of 
the  circumstances,  but  appeared  anxious  to  recal  every  parUcular 
of  the  occurrence.     A  remarkable  feature  in  this  case  is,  that  all 
the  witnesses  testified  to  the  general  mildness  of  her  character: 
she  was  neither  mischievously  inclined,  nor  subject  to  anger,  and 
had  never  had  a  quarrel  with  her  companion.* 

In  some  persons  these  faculties  are  constently  in  a  state  of  so 
much  excitement,  that  the  slightest  contrarieUes,  or  opposition 
to  their  inclinations  and  will,  produce  violent  paroxysms  of  fury: 
in  this  state  they  cannot  govern  their  actions;  and  they  should 
be  accounted  as  insane,  and  treated  as  though  labouring  under 

mental  alienation. 

ThU  unhappy  disposition  not  unfrequently  proceeds  from  an 
unrestrained  indulgence  of  the  irascible  passions,  by  which  the 
organs  to  which  they  are  attached  acquire  a  development  and  ac- 
tivity unnatural  to  them,  and,  consequently,  are  excited  into  ir- 

•  Du  Dcgr^  de  Compaence  des  M^decins  duns  Ics  Questions  Judiciaires.  Pw 

Eliat  RegnauK. 
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regular  actions  by  causes  that  would   otherwise   not  be  felt, 

(Prop.  4th.) 

The  moral  precept  of  Horace  is  founded  in  a  profound  obser- 
vation of  nature,  and  contains  the  proper  rule  by  which  irregular 
propensities  are  to  be  mastered — 
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Animum  rcge,  qui  nisi  paret, 
Impenit;  hunc  fracnis,  hunc  tu  compescc  cateni. 

Epid.  Lib.  i. 


II. 


The  true  value  of  education,  and  well- conducted  moral  discipline 
of  the  propensities,  of  the  affections  and  sentiments,  and  the  deep 
impressions  engraven  on  the  character  by  those  means,  can  only  be 
fully  appreciated  in  examining  their  influence  by  the  lights  ob- 
tained from  physiology.  By  their  aid,  the  organization  of  the 
intellectual  and  affective  organs  may  be  modified,  and  the  cha- 
racter be  moulded  to  a  certain  extent  to  the  form,  it  is  desira- 
ble, it  should  receive. 

Sentiments  the  reverse  of  the  preceding,  those  that  are  at- 
tended with  pleasing  emotions,  are  occasionally  disordered  by 
high  and  unusual  excitement.  Widely  as  the  characters  they 
manifest  in  this  state,  differ  from  those  of  Fury,  they  are  of  the 
same  order,  and  proceed  from  a  similar  condition.  The  differ- 
ences arise  from  the  nature  of  the  organs  affected;  the  trains  of 
ideas  developed;  and  the  feelings  inspired.  This  affection  of  the 
sentiments  connected  with  pleasurable  emotions,  is  attended  with 
mental  extravagance,  wild,  romantic  notions,  great  ebulliency  of 
spirits,  boisterous  mirth,  or  exaggerated  religious  inspiration,  ac- 
cording  to  the  sentiments  placed  in  this  state  of  exaltation,  and 
the  preconceived  ideas  derived  from  education. 

These  last  constanUy  give  to  all  the  different  forms^  of  mental 
alienation,  and  disorders  of  the  intellect,  their  peculiar  expres- 
sion; for  the  ideas  which  are  presented  to  the  different  faculties 
in  their  disordered  actions,  are  those  which  had  been  formed  by 
previous  impressions  and  perceptions.  In  every  period  of  so- 
ciety, alienation  has  taken  its  expressions  from  the  prevailing  no- 
tions, superstitions,  and  customs,  which  were  exaggerated,  and 
obtained,  as  it  were,  a  positive  and  corporeal  representation  in 
the  actions  of  the  maniac. 


The  superstitions  of  pagan  Europe,  by  the  notions  with  which 
they  filled  the  intellect,  imposed  on  maniacal  delirium  the  fancy 
of  being  a  god,  or  demi-god,  or  faun,  or  satyr,  or  some  divinity 
of  its  fabled  Olympus.  The  expectation  of  a  Messiah  by  the 
Jews,  has  produced  a  host,  who  have  professed  to  be  invested 
with  that  sacred  character;  and  amongst  Christians,  even  to  the 
present  day,  numbers  have  proclaimed,  that  in  them  was  realised 

the  second  advent 

A  g'oss  superstition,  still  prevalent  in  some  provinces  of 
Germany,  produced  the  conceit,  in  disordered  intellects,  of  being 
possessed  by  vampires;  and,  in  the  dark  ages,  when  a  belief  in 
demons  was  universal,  demoniacs,  or  the  possessed,  were  charac- 
ters very  commonly  assumed  in  mental  disorders.  In  the  New 
England  sUtes,  during  the  period  of  enthusiastic  fanaticism, 
which  prevailed  in  their  early  settlement,  and  whilst  directed  to 
the  persecution  of  witches,  numbers  of  unfortunate  women,  la- 
bouring under  hallucinations,  accused  themselves  of  this  offence; 
their  confessions,  which  clearly  exhibit  the  aberration  of  their  m- 
tellects,  were  seriously  received  in  courts  of  justice,  and  they 
were  condemned  to  suffer  for  this  supposititious  crime. 

As  society  improves  in  its  manners,  and  its  customs  are  more 
refined;  as  knowledge  progresses,  and  the  cultivation  of  science 
uproots  the  ignorance  and  prejudices  from  which  superstitious 
notions  derive  their  origin;  as  religion  is  purified  from  the  false 
systems  that  human  vanity  engraft  upon  it,  and  its  doctrines  are 
rational,  in  conformity  with  nature,  and  to  the  character  of  an 
all-wise  and  beneficient  Creator;  those  sources  of  mental  aliena- 
tion are  diminished;  and  those  varieties  of  the  disease  cease  to 
exist.  Very  rarely  are  similar  cases  now  to  be  met  with;  and, 
in  those  which  emanate  from  these  causes,  the  ideas  and  notions 
are  in  conformity  with  the  opinions  and  religious  tenets  that 
have  been  strongly  impressed  on  the  mind,  and  have  excited 
the  feelings  of  the  sufferer. 

A  single  idea  sometimes  occupies  a  sentiment  exclusively,  and 
is  presented  to  the  intelligence  with  so  much  force,  as  to  debar 
admission  to  all  other  ideas,  and  to  absorb  the  entire  attention. 
When  the  sentiment  or  idea  is  of  a  depressing  character,  the  af- 
fection is  then  termed  melancholia.  It  bears  an  analogy  to  mo- 
.„:,  »,..♦  ;•  ^;.*;n.r.i;,hfid  hv  the  false  perception  being  h- 
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mited,  and  exciting  a  tingle  idea;  in  monomania,  on  the  contrary, 
the  delirium  embraces  certain  trains  of  ideas.  Of  the  same  order 
of  affection,  but  displaying  a  very  different  character,  is  ecata^a, 
or  testacy.  This  morbid  state  consists,  like  melancholy,  in  the 
entire  concentration  of  the  mind  on  a  single  idea,  and  the  exalta- 
tion  of  a  single  sentiment;  but  these  are  of  an  animating  charac 
tcr;  and  the  whole  system  experiences  the  effects  of  their  excite- 
ment  The  muscular  system  often  presents  in  this  affection  a  ge- 
neral spasmodic  contraction. 

The  morbid  and  disordered  state  of  the  intellectual  and  moral 
(jurulties,  throughout  the  preceding  category  of  their  affections,  it 
is  evident,  are  consequences  proceeding  from  their  own  exercise. 
This  result  may  be  produced  in  two  manners;  a,  from  the  pro- 
longed and  excessive  acUon  of  a  faculty;  and  6,  from  the  inten- 
•ity  of  its  excitement,  (Prop.  2d  and  4th.)  Either  mode  termi- 
nates  in  the  development  of  the  same  state  of  the  cerebral  strue- 
ture,  which  is  irritation  and  inflammation,  and  a  consequent  dis- 
turbance of  the  functions  it  executes. 

The  brain  is,  however,  intimately  connected  with  the  organs 
of  the  economy,  especially  with  the  digestive  apparatus,  more 
particularly  the  stomach  and  alimentary  canal,  and  with  the  ge- 
nital organs.  Irritations  developed  in  these,  are  propagated  to 
the  cerebral  structure,  and  become  fixed  on  some  of  its  organs. 
Hence,  in  most  cases  of  acute  gastric  irriUtion,  delirium,  halluci- 
nation, or  false  perception,  is  excited,  which  can  be  produced  in 
no  other  mode,  than  by  Uie  transmission  of  the  irritation  awakened 
in  the  stomach  to  tiie  perceptive  organs  of  the  brain. 

Inflammation  of  the  brain,  which  commonly  attends  on  fevers 
of  high  grade  and  continued  type,  amongst  the  various  affections 
it  induces  in  the  nervous  system,  frequentiy  occasions  mental 
alienation  in  some  of  iU  forms.  This  circumstance  indicates  the 
necessity,  in  the  treatment  of  fevers,  of  paying  tiie  most  stiict 
attention  to  the  local  cerebral  irritation,  and  to  attack  it  vigo- 
rously on  its  first  appearance. 

Whatever  causes  induce  acute  inflammation  in  the  brain,  either 
directly,  as  blows,  wounds,  insolation,  &c.  or  which  produce  it 
indirectiy  through  the  other  organs,  may  provoke  the  excitement 

«%f  vtAntal  alienation. 

"  The  most  dbmmon  of  the  causes  from  which  it  originates,  are 
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the  chronic,  or  sub-acute  inflammations  of  the  digestive  appara- 
tus, and  the  uterus,  in  females.     These  give  rise  with  more  cer- 
tainty to  the  disease,  when  they  concur  with  the  functional  dis- 
turbances of  the  brain,  or  the  irregular  and  excessive  excitement 
of  the  intellectual  or  moral  faculties.  The  morbid  irritations  con- 
stantly irradiated  on  the  brain,  maintain  in  some  of  its  organs  an 
unnatural  excitation,  which  augments  their  irritability,  produces 
in  them  an  erythism,  and  disposes  them  to  a  morbid  condition, 
or  may  even  produce  that  state.     In  numerous  instances  the  hal- 
lucinations, or  false  perceptions,  that  prevail  in  mental  alienation, 
depend  on  chronic  inflammations  of  the  internal  mucous  surfaces, 
the  seats  of  the  internal  senses. 

Mental  alienation,  from  the  view  presented  of  the  mode  of  its 
production,  whether  it  issues  from  the  actions  of  the  psycological 
faculties  inducing  sur-irritation  of  the  cerebral  organs;  or  whether 
it  proceeds  from  irritation  in  the  organic  or  nutritive  actions  of 
the  cerebral  organs,  brought  on  by  causes -influencing  them  di- 
rectiy,  or  indirectly  by  sympathy,  is  always  a  consequence  of  a 
morbid  condition  of  the  cerebral  structure,  and  is  attached  to  the 
category  of  diseases,  whose  proximate  cause  is  sanguine  irrita- 
tion. It  is  to  be  treated  as  an  affection  of  this  nature,  and  as  con- 
sisting in  a  disturbance  of  functions,  the  offices  of  physical 
organs. 

§  9.  Of  the  Seat  of  the  Irritation  in  Mental  Alienation. 

The  brain  is  enclosed  in  three  membranous  envelopes;  the 
dura  mater,  a  fibrous  membrane;  the  arachnoid,  a  serous  mem- 
brane; and  the  pia  mater,  which  is  rather  a  reticulated  tissue,  or 
congeries  of  anastomosing  vessels  united  by  a  transparent  and 
loose  cellular  tissue,  than  a  proper  membrane.  Taken  together 
they  are  termed  meninges. 

The  first  of  these  has  so  very  littie  connexion  with  the  patho- 
logical states  of  the  brain,  it  requires  no  particular  comment. 
The  second,  or  the  arachnoid,  is  a  transparent  serous  membrane, 
of  extreme  tenuity.  Similar  to  the  other  serous  membranes,  it 
has  the  form  of  a  closed  sack,  and  exhales  a  fine  serosity.  One 
lamina  lines  the  dura  mater  to  which  it  adheres  firmly;  the  other 
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netrates  to  the  interior  surfaces  or  ventricles,  which  are  also 
lined  with  it    The  arachnoid  is  thus  divided  into  external  and 

internal.  r  4i,«  •« 

The  external  arachnoid  is  spread  over  the  exterior  of  the  en- 

ceohalon,  in  apposition  to  the  external  surface  of  the  pia  matfer, 
without  descending  into  the  anfmctuosities  formed  by  the  convo- 
lutions, or  entering  the  fissures  separating  the  lobes  of  the  brain. 
The  internal  arachnoid  is  conUnuous  with  the  external;  and 
nasses  into  the  middle  ventricle  through  an  oval  opening  in  the 
tela  choroidea,  between  the  corpus  callosum  and  tubercula  quadn- 
gemina,  and  thence  is  spread  over  the  surfaces  of  the  other  ven-  ^ 

The'  serous  membranes  are  intended  to  admit  of  movement, 
in  the  organs  which  they  surround;  for  this  purpose  they  are  ad- 
mirably adapted,  by  their  smooth  and  highly  pol.shed  surfaces, 
lubricated  with  a  slightly  vicious  serosity.  The  bram  ha.  cerla.n 
movements,  as  an  elevation  and  depression  synchronous  w.th  in- 
spiration and  expiration;  it  has  also  a  pulsatory  '"Ot'^"  7«»- 
ponding  with  the  pulsation  of  the  basilar  arteries;  and  it  is  liable 
i  be  affected  in  the  movements  of  the  body.    The  arachnoid  is 
provided  to  facilitate  those  movemenU,  which  could  not,  in  feet, 
Lcur  without  this  arrangement,  and  the  structure  and  functions 
of  the  brain  would  be  exposed  to  incessant  derangement.    Now, 
inflammation  of  the  serous  membranes  destroys  *««  ch=u-»«'e^ 
bv  chanuing  their  smooth  and  slippery  surfeces,  which  become 
dry  and      ughened,  and  by  vitiating  or  altering  the  nature  of 
their  secreted  fluid.     Hepce  the  movements  of  the  organs  they 
envelope,  by  creating  intense  pain  and  suffering,  """"^'Zc' 
cuted  with  freedom,  or  they  become  impossible;  »"d  the  func- 
tions  of  those  organs  are  consequently  disordered.    The  inflam- 
mation of  the  arachnoid,  Jt  is  very  obvious,  from  regarding  its 
uses,  must  be  productive  of  disturbance  in  the  functions  and  ac- 
tions of  the  cerebral  organs.  it. 

The  last  of  the  meninges  is  the  pia  mater,  whose  general  cha- 
racter has  been  described.     It  is  in  immediate  contact  w.th  the 
surfaces  of  the  brain,  covering  them  in  every  part  descending 
nto  its  anfractuosities,  and  penetrating  into  it,  interior  cavi  le  ^ 
:.  ^,„  „n  ihi«  account  be  divided  into  external  and  internal  pia 

maler. 
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The  external  pia  maler  embraces  the  whole  exterior  of  the  en- 
cephalon — ^the  cerebral  hemispheres,  cerebellum,  and  the  me- 
dulla oblongata.  Its  external  surface  is  in  contact  with  the 
arachnoid. 

The  internal  pia  mater  is  a  continuation  of  the  preceding,  which 
penetrates  td  the  internal  surfaces  by  the  fissure  between  the  pos- 
terior extremity  of  the  coi3)us  callosum  and  the  annular  protu- 
berance, and  by  the  lateral  fissUres.  It  forms  the  plexus  choroides 
and  velum  interpositum,  or  tela  choroidea. 

The  pia  mater  being  principally  a  net-work  of  blood-vessels 
spread  over  the  brain,  and  sending  innumerable  small  .vessels  into 
its  substance,  may  be  regarded  as  a  reservoir  of  the  vital  fluid  des- 
tined for  the  service  of  that  organ.  It  holds  somewhat  the  same 
relation  to  the  brain,  that  the  reticulated  tissue  does  to  the  skin. 
Irritation  developed  in  the  brain,  on  this  account,  will  be  expe- 
rienced in  the  pia  mater,  augment  its  circulation,  cause  in  it  con- 
gestion, and  other  disorders  arising  from  its  irritation;  and  should 
this  condition  be  excited  in  the  pia  mister,  it  must  inevitably  be 
extended  to  the  brain. 

Between  the  cerebral  structure  and  the  meninges,  more  espe- 
cially the  pia  mater,  a  most  intimate  connexion  is  maintained;  so 
that  their  pathological  disturbances  may  be  regarded  as  common 
affections.  In  most  diseases  in  which  symptoms  of  disordered 
states  of  the  cerebral  functions  are  displayed,  autopsy  reveals  me- 
ningeal derangement  of  structure;  such  as  congestion,  effusions  of 
various  kinds,  thickening,  &:c.  This  circumstance  is  applicable 
to  mental  alienation.  It  had  been  observed  by  Morgagni, 
Meckel,  and  others,  that  in  those  who  died  labouring  under  in- 
sanity, the  meninges,  as  well  as  the  brain,  exhibited  various  kinds 
of  lesion.  Grading,  however,  first  placed  the  fact  of  meningeal 
lesion  in  a  prominent  view;  for,  according  to  his  observations, 
the  pia  mater  and  arachnoid  are  seldom  to  be  found  in  a  sound . 
state  in  those  who  have  been  insane.  Wenzel  concurs  in  this 
statement;  and  Haslam  and  Marshall,  in  England,  record  their 
testimony  to  the  same  purpose.  M.  Bayle,  in  the  numerous  dis- 
sections made  at  Charenton,  detected,  in  every  case  of  insanity, 
morbid  changes  of  the  structure  of  the  meninges;  and  he  was  led, 
from  this  circumstance,  to  adopt  the  opinion,  that  mental  aliena- 
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The  constancy  of  the  ^''^ ^ :! :::,:'^::!;^  Z 

topsies  of  the  insane,  leaves  no  doubt  ot  their  par      y 
pathological  actions  in  -Jj-^' the  disease  cons«^^^^ 

S,  the  term  ckronic  i.  generally  -PM^^^^*-"^*^^^^^^ 

i;««  ;t  to  an  orieinal  inflatnmation.    With  MM.  Marimei, 

^::t:nditrLn.he  is  inclined  to  d^yjjee^^^^^^^^^ 

per  chronic  meningitis,  as  a  successor  to  acute  >°«"J""  j^ 

the  membranes.    The  meningeal  inflammat.on  of  M.  Bayle 

"rt:thrdi::;TeTim  occurrence  of  -.»«-'  j;^" 
in^Slnatiol  it  cannot  be  admittedto  be  u"-'^/^  * 
primitive  cause  of  the  disorder.    The  operaUons  of  the  rfecUv 
Cies  are  frequent  exciting  causes  <'^^<l-"Se-";;  ^  ^^T- 
influence  directly  the  cerebral  organs  \yj*"=f/,j7,„'^i  J^^ 

•.-.,1      These  oreans  are  most  probably  seated  in  the  coruca 
;ry  subIt'areTthebr.in,t  a'nd  which  must  be  pn^.r^^ - 
!ited  in  all  the  acts  of  the  psycological  f»=f '^'^^  J^^^'^f  7f 

rritation  is,  then,  developed  in  the  cort.cal  or  P»y  -^;^^;*  ;J 

which  the  meningeal  disorder  '- '^°--7"""  J::„rwhieh 
view,  it  does  not,  however,  form  a  pomt  of  '^^^^^^  ^„  ,^, 
doctAne  may  be  adopted;  for  the  treatment  wHl  ^^J  ^«  J^^"^^^. 
same  principles,  whether  mental  alienation  ^^^^J^\^  H^, 
acute  inflammation  affecting  the  meninges  F-^^'y.' ^^that  the 
i„g  secondarily  ^i^f  ^/^^^^^^^^^ 

:re"e::ul"r^^^^^^ 

.  Traits  des  Maladies  du  Cerveaux  et  des  ses  M.mbran... 
^  Page  201. 


THE    INTELLECTUAL    AND    MORAL   FACULTIES. 


249 


tellectual  reflective,  or  rational  faculties,  or  the  power  of  com- 
bining ideas,  and  forming  judgments.  In  these  instances,  the 
persistence  of  the  inflammatory  state,  has  produced  irremediable 
structural  derangement,  either  of  the  substance  of  the  brain,  or  of 
its  membranes.  This  state  constitutes  dementia:  it  difliers  from 
imbecillitas,  or  natural  weakness  of  intellect,  in  which  the  facul- 
ties are  not  fully  developed,  in  being  always  the  consequence  of 
preceding  inflammation  of  the  cerebral  or  meningeal  structure, 
and  in  having  mental  alienation  in  some  form  for  a  precursor. 

The  psycological  faculties  are,  at  times,  entirely  suspended,  so 
as  to  leave  scarce  a  trace  of  their  existence.  This  state  takes  place 
in  apoplexy,  coma,  and  stupor.  A  common  character  belongs  to 
these  afiections:  they  consist  in  an  irritation  excited  in  the  brain, 
or  its  membranes,  which  is  productive  of  a  congestion  more  or 
less  rapidly  superinduced.  The  raptus  to  the  brain  is,  often,  in- 
stantaneous; it  is  overflowed  with  blood,  and  its  functions  are  in- 
terrupted: this  forms  apoplexy:  in  the  last  afiections  the  conges- 
tion is  slower,  inflammation  is  unfolded,  and  the  obliteration  of 
the  faculties  is  less  complete,  and  is,  frequently,  occasioned  by 
the  effusions  that  have  taken  place— and  not  by  sanguine  con- 
gestion. 

The  irritation  productive  of  these  affections  is  seldom  derived, 
immediately,  from  the  operations  of  the  intellectual  and  moral  fa- 
culties. The  first  never,  probably,  are  connected  with  its  forma- 
tion; the  last,  when  the  exciting  passions  are  violently  roused, 
from  the  stimulation  they  carry  into  the  brain,  and  the  sanguine 
turgescence  they  induce  in  it,  are  causes  of  its  production,  and 
immediately  elicit  those  affiections.  Most  commonly,  however, 
the  cerebral  irritation  is  sympathetic,  and  has  been  transmitted 
to  the  brain  from  other  organs,  especially  the  stomach. 

The  moral  faculties  of  an  exciting  nature,  by  their  frequent 
exercise,  prove  predisposing  causes  of  these  diseases,  from  the 
excitation  they  determine  in  the  cerebral  structure;  and  its  con- 
sequent increased  irritability,  or  susceptibility  to  impressions. 
This  state  being  induced,  slight  irritations  reflected  on  the  brain, 
produce  extensive  and  sudden  commotions.  The  combination  of 
the  excitement  of  the  moral  faculties,  with  sympathetic  irritetion 
transmitted  to  the  brain,  from  the  digestive,  and,  sotnetimes,  ge- 
nital organs,  is  the  most  common  cause  of  apoplexy,  cumd,  *e- 
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thargy,  and  similar  affections.    In  all  individuals  whose  profes- 
sionfgive  occasion  to  sustained  excitement  of  the  mtellectual  and 
moral  faculties,  and  who  are  consequently  disposed  to  cerebral 
irriUtion,  apprehensions  should  be  felt  whenever  they  are  at- 
tacked b;  gastric  and  enteritic  irritation.     The  bra.n  almost  in- 
evitably suffers  in  them,  and,  unless  its  irritations  be  early  at- 
tended to,  and  arrested,  the  most  serious  disorders  of  .ts  functions 
ensue.    Persons  of  this  description,  particularly  in  the  periods 
when  their  avocations  call  into  vigorous  exertion  their  intellec- 
tual powers,  should  be  exceedingly  cautious  in  producing,  by  a 
too  stimulant  diet,  by  alcoholic  drinks,  and  erotic  excitements, 
additional  irritation  proceeding  from  the  physical  organs.    From 
these  circumstances,  gentlemen  of  the  legal  profession,  statesmen, 
politicians,  mercantile  speculators,  in  whom  the  xerebral  or^ns 
are  exposed  to  frequent  and  violent  excitation,  in  all  their  dis- 
eases, even  of  a  slight  character,  manifest  symptoms  of  funct.ona 
disorder  of  the  brain.     They  are,  besides,  subjected  to  frequent 
attacks  of  cerebral  affections,  vertigo,  paralysis,  apoplexy,  inflam- 
mation of  the  brain,  &c.  ..     i.    ■     ^„ 
Some  medicines  which  expend  their  energy  on  the  brain,  en- 
able  us  to  suspend,  for  a  time,  the  intellectual  operations;  such 
.re  the  narcotics.     They  accomplish  this  effect  by  the  active 
stimulation  they  carry  into  the  brain,  which  makes  it  a  focus 
of  fluxible  movemenU,  transporting  to  it  the  sanguine  fluid, 
whence  a  congested  sUte  ensues,  followed  by  somnolency,  a  le- 
thargic condition,  or  an  apoplectic  stupor  is  brought  on,  accord- 
ing to  the  extent  of  the  medication  induced.  By  this  means  pain  is 
alleviated  from  suspending  perception,  and  deadening  sensibility; 
and  profound,  radical  revolutions  may  be  accomplished  in  the  ac- 
tions going  on  in  the  economy,  when  it  is  employed  with  cau- 
tion, with  a  positive  knowledge  of  the  conditions  of  the  or^ns, 
the  order  of  the  morbid  phenomena  present,  and  a  thorough  ac- 
quaintance with  the  sympathies.     Without  these  requisites  the 
practice  will  be  no  more  than  a  hazardous  experiment. 
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§  10.  0/  the  Intellectual  and  Moral  Faculties  as  Causes  of 

■Diseases. 

The  intellectual  faculties,  it  has  been  already  observed,  do  not 
possess  exciting  powers  of  great  activity,  or  carry  disturbance 
into  the  exercise  of  the  organs.  The  most  intense  application  of 
the  reflective  and  reasoning  faculties  on  abstruse  questions  of  sci- 
ence, or  abstract  subjects,  which  do  not  involve  personal  interests, 
or  are  unconnected  with  any  of  the  passions,  have  no  perturbat.ng 
powers,  and  do  not  disturb  the  functions  of  the  organs.  When  . 
they  become  the  occasion  of  a  pathological  state,  it  is  chiefly 
in  an  indirect  manner,  by  the  sedenUry  habits  to  which  they 
lead,  and  the  want  of  attention  to  a  regimen,  appropriate  to  the 

general  habits  of  life.  _ 

In  an  early  age,  before  the  orgaSism  lias  acquired  lU  proper 
development,  the  brain  its  perfect  consolidation,  or  the  organs  are 
confirmed  in  the  order  of  their  existence,  premature  exercise  ol 
Uie  intellectual  faculties,  are  the  source  of  many  disorders.    By 
the  undue  excitement  of  the  brain,  its  organic  actions  are  aug- 
mented unnaturally,  the  organic  actions  of  the  organs  of  nutri- 
tion, secretions,  &c.  are  enfeebled;  the  muscular  system  is  stunted 
and  debilitated;  the  nervous  system  becomes  morbidly  "-ritable; 
and,  the  brain  subject  to  a  variety  of  affections.    Those  highly 
Rifted  with  precocious  intellects  possess  miserable  health,  and  are 
generally  short-lived:  they  are  cut  off  by  chronic  inflammations 
and  disorganization  of  their  viscera,  or  by  acute  inflammation  of 

the  brain.  ...        ,   ,        i 

In  this  period  of  life,  the  principal  objects  to  be  attempted,  and 
which  constitutes  the  proper  education  of  childhood  and  adoles- 
cence, is,  for  the  intellect,  the  regulation  of  the  propensities  and 
sentiments,  repressing  bad,  and  cultivating  good  feelings;  the  go- 
vernment of  the  will;  the  control  of  the  desires;  the  formation  of 
principles:  and,  for  the  physical  organs,  their  development  and 
healthy  constitution,  which  arc  promoted  by  exercise,  gymnas- 
tics,  and  manly  sports.  The  acquirement  of  knowledge  should 
be  limited  to  the  employment  of  the  knowing  faculties;  and  all 
subjects  of  an  abstruse  nature,  that  require  combination,  reflection, 
•"  ■  Tbp  r^flpctlvp  faculties  !ire  the 
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last  to  be  unfolded,  and  that  reach  their  maturity.     The  studies 
demanding  their  exercise  should  be  procrastinated  to  the  period 
of  youth,  commencing  with  those  that  require  the  least  efforts, 
and  proceeding  to  the  more  difficult  with  the  progressive  force 
of  the  intellect.     The  ardent  application  of  those  faculties  in  the 
business,  and  varied  occupations  of  life,  belongs  to  manhood, 
when  the  organization  has  attained  its  highest  perfection,  and  the 
intellectual  faculties  are  capable  of  their  most  vigorous  efforts; 
and  which,  then,  may  be  put  forth  without  endangering  the  de- 
rangement of  important  organs.     Such  is  the  method,  as  esta- 
blished in  nature,  of  the  cultivation  and  exercise  of  the  psycolo- 
gical  faculties,  and  this  order  cannot  be  inverted  without  the  ha- 
zard of  incurring  the  evils  that  arise  from  an  improper  employ- 
ment of  our  organs,  or  an  abuse  of  the  faculties  and  funcUons  of 
our  economy.    The  neglect^of  adapting  the  employment  of  the 
mind  to  the  force  of  the  faculties,  and  the  premature  activity 
given  to  the  operations  of  the  brain,  at  the  expense  of  the  proper 
nutrition  and  development  of  the  other  organs,  lay  the  foundation 
of  numerous  diseases.   Many  of  the  affections  of  the  nervous  sys- 
tern,  the  most  difficult  to  control,  have  this  origin ;  the  derange- 
ments of  the  digestive  apparatus;  the  imperfect  state  of  Ihe  pul- 
monary organs;  and  other  structural  deficiences  often  take  their 
rise  in  this  circumstance.  The  diseases  produced  in  this  manner, 
arc,  however,  less  to  be  ascribed  to  the  operations  of  the  intellec- 
tual faculties,  than  to  the  vicious  method  pursued  in  their  exer- 

cise  and  application. 

The  influence  exerted  by  the  moral  faculties  over  the  actions 
of  the  organs,  is  of  an  active  and  decisive  character,  when  excited 
to  the  degree  at  which  they  are  n^med  passions.   This  influence 
should  never  be  lost  sight  of  by  the  intelligent  practitioner.  Nu- 
merous are  the  cases  of  disease  that  are  to  be  referred  to  this 
cause;  often  does  it  modify  their  character,  determine  their  event, 
and,  when  skilfully  managed,  frequently  proves  the  most  effec- 
tive means  in  securing  a  happy  issue.     Every  med.cal  practi- 
tioner,  of  any  experience,  dreads,  in  his  patient  labouring  under 
an  acute  affection,  the  influence  of  the  depressing  sentiments. 
Whenever  they  are  present,  the  most  trifling  disease  assumes  a 

.  .,  »  I  _„.- i:  «u*  rv..»w  <»r»rw»«»r  thf!  svmotoms. 

formidable  aspect,  aiiu,i»uwrevb*  i»5"- —^  -rr-  -'     * 

they  are  not  to  be  too  confidently  trusted  to;  they  w.ll  assume, 
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uhder  the  dejection  of  gloomy  and  painful  sentiments,  a  rebellious 
disposition,  augment  in  intensity,  and  exhibit,  when  least  expect- 
ed, an  aspect  truly  ominous. 

The  truth  of  these  observations  is  strongly  illustrated  in  nos- 
talgia: this  affection  of  the  mind,  consisting  of  grief,  melancholy, 
and  sadness;  a  sense  of  desertion  and  loneliness,  oppressing  the 
feelings,  and  awakened  by  the  ideas  of  absent  home,  of  distant 
friends,  kindred,  and  family;  when  it  seizes  on  a  patient  affected 
with  the  slightest  disease,  will  most  generally  give  it  a  fatal  ter- 
mination unless  its  depressing  influence  be  dispelled.  Terrible 
was  the  mortality  produced  by  this  complication  amongst  the 
conscripts  in  the  French  armies.  The  most  trifling  diseases,  sim- 
ple catarrhs,  slight  gastric  and  enteritic  inflammations,  &c.  became 
intractable,  and  few  recovered  in  whom  it  was  manifested. 

This  complication  is  always  to  be  apprehended  in  those  per- 
sons unaccustomed  to  absence  from  home,  and  who,  unfortu- 
nately, are  taken  sick  amongst  strangers.  It  is  not  an  uncommon 
occurrence  in  the  diseases  of  the  students,  who  resort  to  this  city, 
in  attendance  on  the  courses  of  medical  instruction;  and  to  so 
great  a  degree  does  it  aggravate  their  affections,  that  attendance 
on  them  is  accompanied  with  extreme  anxiety  and  constant  so- 
licitude. 

While  the  depressing  cmotioiis  produce  these  sinister  effects, 
those  of  an  animating  character  are  most  auspicious  in  their  ten- 
dency. No  cordial  we  can  administer  is  gifted  with  half  the  sa- 
lutary virtues,  or  diffuses  through  the  system  a  more  expansive 
and  invigorating  action,  than  hope  and  confidence  infused  into 
the  sick  man's  breast.  These,  with  calmness  and  tranquillity  of 
soul,  are  always  of  most  favourable  augury,  and  seldom  should 
we  despair,  though  the  conflict  be  violent,  while  they  continue 
to  buoy  and  sustain  the  patient  in  his  extremity. 

The  power  exercised  by  the  moral  faculties  over  the  organism, 
is  strikingly  exhibited  in  scurvy.  This  very  singular  and  extra- 
ordinary affection  is  often  brought  on,  when  causes  predisposing 
to  it  have  existed,  by  the  depressing  passions;  and  it  has  been 
observed  to  be  suddenly  dissipated  by  those  of  an  animating  and 
inspiring  nature.  The  prospect  of  an  engagement  has  been  suffi- 
cient to  diminish  immediately  the  number  of  patients  with  scurvy 
on  board  of  English  ships  of  war.     Captain  Farry,  who  niliy  un- 
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derstood,  and  appreciated  the  effects  of  the  moral  faculties  on  the 
health,  provided  various  species  of  amusements  to  divert  the 
minds  of  his  crew,  during  the  long  periods  they  were  confined 
on  board  their  ships,  locked  up  in  the  ice,  in  his  attempts  to  dis- 
cover  a  north-west  passage.  To  this  mean*  he  very  justly  as- 
cribes  a  considerable  measure  of  the  remarkable  exemption  they 
enioyed  from  this  disease. 

The  moral  faculties  in  the  state  of  activity,  are  productive  ot 
internal  sensations  that  are  extended  into  the  viscera,  and  are  of 
a  painful  or  pleasurable  character.  The  moral  faculties  are,  how- 
ever so  closely  concatenated,  it  seldom  occurs,  that  any  one  is 
excited  alone;  they  most  commonly  act,  as  it  were,  in  groups; 
and  those  sometimes  of  very  opposite  tendency  are  associated  in 
the  excitement;  hence  result  mixed  sensations,  in  which  pleasura- 
ble and  painful  feelings  both  prevail. 

The  emotions  ^hCl  passions,  as  they  are  termed,  are  not  a  single 
moral  faculty  excited  into  activity,  but  a  combination  of  faculties, 
which  varies  infinitely,  although  some  one,  more  prominent  than 
the  rest,  imparts  the  general  character  to  the  passion.  On  this  ac- 
count, it  is  almost  an  impossibility  to  analyse  the  passions,  as 
they  are  represented  in  different  individuals,  for,  in  no  two  will 
precisely  the  same  combination  of  faculties,  the  same  impres- 
sions, and  the  same  ideas  exist,  in  circumstances  apparently  the 
same  For  this  reason  the  effects  of  the  same  passion  differ  ma- 
terially  in  their  influence  over  the  vUcera  and  the  actions  of  the 

economy.  i    r  * 

The  moral  faculties,  it  was  mentioned,*  are  composed  ol  two 
orders  :-the  propensities,  established  in  the  interests  of  the  or- 
ganization ;  and  sentiments,  provided  for  the  constitution  of  so- 
cial existence.  The  first,  intimately  associated  with  the  viscera, 
are  the  most  exciting  in  their  action,  and  diffusive  and  energetic 
in  their  influence.  The  last,  when  they  act  alone,  seldom  pro- 
duce sensations  of  vividness,  or  that  state  of  action  which  is  de- 
nominated passion.  They  are,  however,  frequently  united  with 
the  propensities,  and,  then,  from  the  intensity  of  their  excite- 
ment, assume  that  character. 

The  modus  operandi  of  the  passions,  in  producing  their  ettects 

*  Paffc  214. 
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on  the  different  organs  of  the  economy,  is  not  known.    We  have 
no  knowledge  of  the  force  or  active  power,  generated  in  the 
nervous  system,  and  which  is  its  agent  in  accomplishing  the  va- 
ried phenomena  to  which  this  system  gives  origin.     Whatever 
this  may  be,  it  is  possessed  of  exceeding  subtility,  and  either 
moves  or  vibrates  with  a  rapidity  that  is  inconceivable  and  im- 
measurable by  the  human  understanding.     Hence  the  instanta- 
neous perception  of  an  impression,  in  the  point  where  it  is  made, 
though  in  reality  it  has  traversed  the  nerves,  been  repeated  ifi  a 
cerebral  organ,  and  returned  back  to  the  place  where  first  de- 
veloped; hence  too  the  velocity  of  thought,  and  the  instant  trans- 
mission of  moral  emotions,  and  the  excitement  of  the  passions 
into  the  organs  of  the  economy. 

Two  effects  result  from  the  operation  of  the  passions.  The 
first  is  excitement  of  the  cerebral  organs,  or  of  the  brain;  and  the 
second  is  a  strong  impression  on  the  nutritive  and  secretory  or- 
gans, and  the  tissues  of  the  organization,  often  disturbing  their 
functions,  and  deranging  their  organic  actions. 

The  first,  or  the  excitation  of  the  brain,  is  apparent  in  the  in- 
testine sensation  of  fulness  experienced  in  the  head;  the  head- 
aches  thai  supervene  on  lively  emotions;  the  flushed  countenance 
and  injected  eyes  of  those  whose  passions  are  highly  excited:  how 
common  is  it  for  the  passions  to  occasion  hysterical  paroxysms; 
they  have  been  known  to  cause  delirium  and  mania;  and  fatal 
apoplexies  have  been  induced  by  the  excessive  congestions  they 
have  invited  into  the  brain. 

The  second  order  of  effects  are  more  common,  and  probably 
more  striking.  No  one  will  contest  the  influence  of  the  moral 
emotions,  and  the  passions  over  the  heart.  In  common  language 
they  are  placed  in  this  organ,  so  frequently  does  it  respond  to 
their  stimulations,  and  so  entirely  is  it  placed  under  their  govern- 
ment. The  same  is  true  of  the  organs  of  respiration,  which  are 
simultaneously  influenced  with  the  heart :  in  familiar  observation 
the  feelings  of  the  breast  are  synonymous  with  the  passions. 

In  violent  moral  excitement,  death  has  been  induced  by  rup- 
tures, and  by  spasms  of  the  heart;  and  by  haemorrhages  from  the 
lungs.  Morbid  affections  of  the  heart,  its  chronic  irritation,  and 
enlargement,  are  frequently  to  be  traced  to  the  excesses  of  the 
passions.     How  often,  in  violent  griet,  is  heard  liie  t^xciau— 
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«  oh,  my  heart  will  hurst !"  Several  of  the  cases  of  enlargement 
of  the  heart,  that  have  been  under  my  care,  were  brought  on  by 
moral  causes,  originating  in  domestic  afflictions.  The  vivacity  of 
the  moral  emotions  in  women,  will  give  a  probable  explanation 
of  the  greater  frequency  of  the  diseases  of  the  heart  in  them, 
than  in  men;  the  proportion  of  which  is,  as  four  or  five  to  one. 

Next  to  the  heart  and  lungs,  the  stomach  takes  rank,  as  to  its 
susceptibility  to  moral  impressions.  Every  one  is  conscious  of 
th^  various  sensations  referred  to  the  epigastric  region  under  the 
excitement  of  the  passions,  especially  those  of  a  painful  nature. 
Digestion  is  frequently  interrupted,  sometimes  suspended,  and 
vomiting  produced,  by  lively  moral  emotions. 

The  secretory  organs  manifest  this  influence  in  a  striking  man- 
ner.   The  bile  is  sometimes  poured  out  so  freely,  in  some  pas- 
sions, especially  anger  and  jealousy,  as  to  be  ejected  by  the  sto- 
mach,  to  jaundice  the  skin,  and  cause  diarrhoeas.     The  urinary 
organs,  it  is  well  known,  are  likewise  stimulated,  and  their  se- 
cretion rendered  profuse.    The  saliva,  it  is  said,  is  changed  in  its 
properties,  and  even  acquires  poisonous  qualities  in  extreme  pa- 
roxyms  of  anger.     Nothing  is  more  familiar  than  the  effect  of 
moral  emotions  in  arresting  the  secretion  of  mucus  in  the  fauces, 
producing  thirst,  and  huskiness  of  the  voice;  their  influence  over 
the  lachrymal  secretion  is  a  circumstance  of  too  common  observa- 
tion to  be  more  than  intimated. 

The  muscular  system,  both  of  voluntary  and  involuntary  move- 
ments, displays  the  controlling  agency  of  the  moral  faculties  in  an 
eminent  degree.   Those  muscles,  whose  actions  cause  the  expres- 
sions, picture,  constantly  in  the  face,  the  interior  feelings;  but  the 
whole  of  the  locomotive  apparatus  becomes  affected  in  the  more  ac- 
tive operations  of  the  passions;  as  in  anger,  which  gives  to  them 
force,  energy,and  great  mobility;  or  in  fear,  which  debilitates  and 
throws  them  into  tremulous  movements.     Epileptic  convulsions 
are,  often,  established  in  this  manner,  and  once  commenced,  it 
becomes  almost  an  impossibility  to  prevent  their  recurrence. 

The  visceral  or  involuntary  muscles  exhibit  decidedly  the  per- 
turbating  power  of  the  passions  extended  into  the  organism.  Sud- 
den emotions,  as  of  fear,  terror,  &c.  often  effect  an  immediate 

...,^*;on  of  th«  bowpls.  and  a  discharge  of  urine  from  the  blad- 

der.  Feelings  of  a  lighter  character  will  cause  this  last  operation: 
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diffident  individuals  when  they  appear  in  public  experience  con- 
tractions in  the  bladder,  and  are  forced  to  empty  its  contents, 
which  they  find  it  difficult  to  retain.  The  precipitated  movements 
of  the  heart,  and  the  inverted  action  of  the  stomach  have  already 
been  noticed.  In  these  facts  we  have  the  demonstration,  that  the 
brain  is  capable  of  transmitting  an  impression,  or  action,  into  the 
organs  placed  under  the  more  immediate  domain  of  the  ganglionic 
system  of  nerves,  or  the  sympathetic;  and  that  this  s^Jrstem  is  not 
independent  of  the  cerebral  ^organs. 

The  influences  of  the  passions  that  have  been  signified  are  in- 
stant in  their  production:  they  result  from  the  commotion,  with 
which  the  whole  nervous  system  is  agitated;  and  which  seems  to 
be  a  fluctuation  of  its  principle,  agent,  or  energy,  impelled  with 
sudden  impulses  from  the  central  nervous  organs,  into  the  whole 
of  the  nervous  ramifications  connected  with  them.  These  pheno- 
mena are,  then,  purely  nervous,  and  belong  to  the  category  of 
nervous  irritations. 

The  effects  of  moral  commotions  are  not,  however,  limited  to 
the  production  of  mere  nervous  disturbances,  and  the  phenomena 
of  nervous  irritations.     Sanguine  irritation  is  occasionally  deve- 
loped, congestions  are  formed,  and  inflammation  may  be  a  conse- 
quence of  the  incessantly  reiterated,  or  continued  action  of  the 
moral  affections.     The  depressing  passions  and  sentiments,  grief, 
sorrow,  wounded  pride,  a  quick  moral  sense  of  injustice,  or  of  suf- 
fering unmerited  misfortunes,  become  causes  of  chronic  inflam- 
mations in  the  digestive  organs,  terminating  in  the  formation  of 
squirri,  corroding  ulcers,  and  other  varieties  of  disorganization, 
and  change  of  structure.     The  chronic  gastritis,  of  which  Napo- 
leon was  the  victim  after  a  protracted  agony,  most  probably,  had 
this  origin,  acting  in  concert  with  the  deleterious  agency  of  the 
insalubripus  climate,  to  which  he  was  condemned,  by  the  policy 
of  the  English  government.     For,  to  the  profound  mortification 
he  experienced  in  the  utter  blasting  of  his  sqjiemes  of  personal 
ambition  and  family  aggrandizement,  to  which  he  had  sacrificed 
the  exalted  glory  of  bein^he  political  regenerator  of  Europe, 
the  excessive  sensitiveness  of  his  character  exposed  him  to  inces- 
sant annoyance  and  vexations  from  the  petty  malice  of  his  vulgar 
gaoler.     He  forcibly  describes  his  sufferings  from  this  cause, 
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when  he  declares,  it  was  killing  him  with  pin  thrusts,  (coups 

d'epingles.)  •        u« 

But,  if  the  disturbances  excited  by  (Jeep  moral  impressions  be 
sufficient  to  awaken  inflammations,  they  are  infinitely  more  to  be 
dreaded  when  inflammations  already  exist.     In  no  part  of  the 
management  of  disease  is  a  higher  degree  of  skill,  tact,  discern- 
ment, and  talent  required,  than  in  the  regulation  of  the  moral  im- 
pressions, tnd  the  government  of  the  emotions  and  passions  of 
patients,  especially  in' acute  and  very  critical  cases.     There  are 
moments  when  existence  hangs  suspended  as  by  a  thread,  and 
which  the  slightest  moral  agitation,  or  the  depression  of  gloomy 
sentiments,  would  immediately  dissever.  This  circumstance  ren- 
ders the  recovery  of  the  fearful  in  severe  diseases,  always  diffi- 
cult, and  often  is  the  cause  of  a  fatal  issue  with  them.     The  dis- 
astrous influence  of  nostalgia  has  already  been  noticed;  and  which 
can  only  be  remedied,  by  presenting  to  the  mind  the  speedy  pros- 
pect of  a  restoration  to  the  friends  and  home,  whose  absence  is 
so  deeply  regretted.  Care  must  sedulously  be  taken  in  those  who 
are  concerned  in  extensive  affairs,  to  disengage  their  minds  from 
them,  and  particularly  to  conceal,  until  their  recovery,  any  un- 
pleasant occurrence  that  may  have  taken  place.  I  attended  a  gen- 
tleman, whose  aflairs  had  become  embarrassed,  thou^  not  sus- 
pected, in  an  attack  of  fever.  He  appeared  to  be  rapidly  approach- 
ing to  convalescence,  and  was  sitting  up.  A  disagreeable  circum- 
stance in  his  bank  business  was  imprudently  communicated  to 
him;  an  immediate  aggravation  of  the  disease  ensued,  great  dis- 
tress was  brought  on,  and  a  fatal  result  followed  in  a  few  days. 

An  understanding  of  the  effects  derived  from  the  passions,  of 
the  ill  consequences  resulting  to  the  organization  frfldn  their 
abuses,  and  the  highly  pernicious  tendency  of  their  excesses  over 
the  functions,  and  the  structural  constitution  of  our  organs,  while 
it  is  important  to  the  medical  practitioner,  and  demands  from  him 
a  constant  attchtion,  is  not  less  valuable  to  the  moralist.  No  mo- 
tives, in  the  generality,  govern  man  with  a  greater  force  than 
those  which  regard  his  interest,  hli  safety,  and  his  happiness. 
But  the  precepts  of  moralists  have  generally  been  too  refined  for 
Uic  vulgar  comprehension;  and  too  abstract  and  metaphysical  in 
U^ir  rati'^nnln  to  immrt  to  them  a  sustaining  power  in  the  con- 


flict with  present  and  pressing  temptations.    They  have  not  been 
connected  sufficiently  with  his  organism;  they  have  not  been,  in 
an  adequate  manner,  made  identical  with  his  pains  and  his  plea- 
sures, his  happiness  and  misery,  his  preservation  and  his  de- 
struction.    Morals,  in  nature,  are  based  on  physiological  princi- 
ples. L6t  it  be  understood,  that  Divine  wisdom  has  so  ordained, 
that  the  abuse  of  our  natural  faculties,  or  vice,  is  not  a  mere  vio- 
lation of  an  arbitrary  command;  that  it  is  the  self-infliction  of  po- 
sitive injury  on  the  well-being  of  our  organs,  and  its  continuance 
will  jeopardize  existence;  that  it  entails  not  only  future  retribu- 
tion, but  present  punishment;  that  it  involves  not  only  moral  suf- 
fering, but  inevitably  produces' physical  disorders,  causes  physical 
pain,  even  physical  tortures,  the  escape  from  which  makes  death 
a  blessing;  and  there  are  presented  to  the  mind  a  combination  of 
motives,  appreciable  by  every  understanding,  and  will  be  dis- 
puted by  none,  the*«iost  powerful  that  can  be  framed  to  fix  the 
determination,  fortify  the  will,  and  enable  it  to  resist  corrupting 
propensities,  and  control  dangerous  passions. 

Not  less  important  is  it  to  the  physician,  and  to  the  moralist,  to 
be  aware  of  the  influence  exercised  by  the  viscera  over  the  ope- 
rations of  the  moral  faculties  and  the  excitation  of  the  passions. 
This  was* formerly  alluded  to,  as  connected  with  pathology,  and 
is  now  mentioned  chiefly  in  relation  to  morals.     It  is  a  prolific 
source  of  crime,  and  should  be  a  subject  of  prominent  interest  in 
moral  instruction,  and  the  principles  of  self-governinent.     Irrita- 
tions developed  in  the  viscera,  more  particularly  the  gastric  and 
genital  organs,  by  their  sympathetic  irradiation  on  the  cerebral 
organs,  bring  them  into  a  similar  state  of  irritation,  increase  their 
suscepflbility  to  impressions,  and  quicken  their  activity.     But 
the  association  of  the  viscera  is  most  direct  and  intimate  with  the 
moral  faculties,  which  thus  participate  the  most  directly  in  the  mor- 
bid irritation  of  the  viscera.  In  this  state,  the  result  of  moral  im- 
pressions is  not  in  accordance  with  their  natural  order,  but  occa- 
sion explosions  of  passion,  moral  agitations  and  determinations, 
that  appear  unaccountable  to  those  who  have  not  been  taught,  or 
accustomed  to  appreciate,  this  influence  of  visceral  irritations  over 
the  moral  faculties.     Individuals  whose  propensities  arc  strongly 
developed,  if  they  would  avoid  tlic  commission  of  criminal  acts, 
let  Ihcm  most  cautiously  rclram  Horn  heating  food  and  biiiiiiilat^ 
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ing  driQks;  and  the  rule  is  equally  imperative  oh  all,  who  may 
be  engaged 4n  personal  controversies  and  disputes,  which  elicit 
irascible  feelings.     No  one  can  answer  for  his  actions,  or  foresee 
the  consequences  they  will  involve,  who  disregard  this  precept. 
Such  constantly  are  surprised,  and  hurried  into  the  perpetration 
of  an  act,  of  which,  at  the  time,  they  scarcely  have  a  conscious- 
ness.  On  the  examination  of  culprits,  it  is  a  common  declaration, 
when  a  crime  has  been  committed  under  the  combined  influence 
of  angry  passions  and  liquor,  though  not  absolutely  intoxicated, 
that  they  were  not  conscious  of  what  they  did,  and  are  ignorant 
of  the  circumstances  that  occurred.     This  is  not  a  pretext,  but  a 
truth.     The  intellectual  faculties  are  dethroned  in  the  raging  of 
the  moral  commotion;  all  impressions,  feebler  than  those  of  the 
excited  organs,  are  neutralized,  or  engulfed  in  the  vortex  of  the 
passions;  and  all  the  energies  of  the  moral  and  physical  being  are 
diverted  into  one  direction,  and  concentred  on  one  act.  Innume- 
rable are  the  catastrophies  and  crimes,  and  inconceivable  the 
amount  of  human  misery,  that  would  have  been  prevented  by  the 
timely  loss  of  a  little  blood,  a  few  days  of  abstinence,  or  even  tfie 
drinking  of  cold  water. 
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CHAPTER  VI. 

Function  of  VSlunkiry  Movements, 

The  means  of  existence,  in  the  superior  order  of  animals,  arc 
placed  exterior  to  themselves,  and  reproduction  is  reposed  in 
the  concurrence  of  sexes.  The  power  to  move  the  whole,  or  a 
part  of  the  body,  for  the  accomplishment  of  these  objects,  and  to 
guarantee  its  preservation,  was  a  necessary  provision.  This  end 
is  attained  by  the  arrangement  of  the  apparatus  and  function  of 
locomotion,  or  voluntary  movements. 

The  functions  discussed  in  the  preceding  chapter,  bestow  the 

..       t.    „ :^-   »^4.».;»w  •..k«.f.«nn«>«    ♦r*  »l#»f<»rminn  fhPir  OUall- 

tics  and  relations  to  the  organism,  to  acquire  a  consciousness  of 


the  wants,  to  dcfVise  the  means  by  which  these  are  to  be  gratified^ 
and  to  direct  the  measures  for  individutl  preservation  and  social 
government.  But  they  are  devoid  of  executive  power,  and  ne- 
cessitate a  system  of  organs  subservient  to  their  purposes,  and 
adapted  to  give  eflfect  to  their  determiriations.  The  possession  of 
sensibility  demands,  of  necessity,  volition  and  locomotion:  they 
are  always  concurrent. 

The  voluntary  movements  are  executed  by  muscles,  which  are 
subjected  to  the  control  of  the  will.  The  power  to  excite  the  con- 
tractions of  the  muscles  is  distinct  from,  though  put  into  exercise 
by,  volition;  for  the  muscles  of  voluntary  movements  are  often 
forced  into  actions  without  the  will,  and  often  in  opposition  to  its 
dictates. .  Besidtes,  there  are  muscles  whose  contractions  are  en- 
tirely independent  of  volition,  over  which  it  does  not  exercise 
the  slightest  influence;  such  are  the  heart  and  muscular  tunics  of 
the  alimentary  canal  and  of  the  uterus:  while  a  third  class  of 
muscles,  though  controlled  to  a  certain  extent,  and  for  the  per- 
formance of  special  purposes,  by  volition,  are,  nevertheless,  com- 
pelled to  obey  another  power,  acting  under  the  instincts,  wants, 
or  internal  sensations,  and  which  the  will  cannot  prevent  when 
they  become  imperative;  such  are  the  diaphragm,  and  muscles  of 
respiration,  the  muscles  concerned  in  defecation,  and  urination. 

The  voluntary  movements  being  established  for  the  profit  of 
the  organization,  under  the  functions  of  relation,  must  be  in  cor- 
respondence with  these  organs  by  nervous  connexions.  Hence 
the  apparatus  by  which  they  are  efiected  is  complicate,  and  con- 
sists of  different  kinds  of  organs.  It  is  composed— a,  of  nervous 
organs,  whose  peculiar  office  is  to*  excite  muscular  contractions; 
d,  of  ifiuscle^  in  whose  contractions  reside  the  force  to  accom- 
plish movements;  and  c,*  bones,  or  other  solids,  the  parts  requir- 
ing to  be  moved.  A  slight  expositive  examination  of  each,  will 
tend  to  the  illustration  of  their  respective  modes  of  action,  rela- 
tions, and  the  nature  of  the  morbid  lesions,  of  which  they  are  the 
.  seats  and  the  cause. 

§  1.  0/the  Nervous  Organs  of  Voluntary  Movements. 

^    The  general  description  of  the  nervous  system  was  made,  and 
its  various  offices  was  designated,  previously  to  treating  of  the  func- 
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tions  of  relation.*     It  may  be  here  repeated,  thdt  the  anterior 
columns  of  the  spinal  marrow,  and  pwtrons  of  the  medulla  ob- 
longata,  are  the  nervous  structure  immediately  concerned  in  the 
production  of  muscular  contractions.  The  muscles  of  locomotion, 
and  all  those  submitted  to^he  will,  are  held  in  connexion  with 
these  portions  of  the  nervous  organs  by  nerves,  and  are  suscepti- 
ble of  voluntary  movements  only  during  its  maintenance.  When 
the  correspondence  between  them  is  destroyed,  volition  can  no 
longer  inflwence  their  contractions.   That  this  power  does  not  re- 
side in  the  brain,  is  evidenced  by  the  persistence  of  muscular 
contractions,  after  the  functions  of  the  cerebrum  have  been  de- 
stroyed in  disease;  after  decapitation,  which,  in  somfe  animals, 
does  not  destroy  movements,  as  in  the  tortoise  and  the  viper;  and 
which  were  observed  by  Le  Gallois  in  the  hare. 

In  the  late  experiments  performed  by  Flourens,  Magendie,  and 
Serres,  with  the  view  to  determine  the  functions  of  different  por- 
tions of  the  nervous  structure,  the  ablation  of  the  cerebral  he- 
mispheres was  found  to  produce  stupor  and  perfect  insensibility, 
but  the  power  of  motion  continued  unimpaired.  ♦ 

The  nervous  organs,  in  which  resides  the  power  to  excite 
muscular  contractions,  it  appears,  then,  to  be  very  conclusively 
established,  are  the  anterior  columns  of  the  spinal  marrow  and 
the  medulla  oblongata,    ft  is  a  question,  however,  that  remains 
to  be  decided,  whether  this  power  is  common  to  the  whole  of  the 
structure  indicated,  or  is  located  in  a  part  where  it  is  generated, 
and  merely  communicated  or  transmitted  by  the  remainder.  The 
experiments  performed  by  Flourens,  go  far  to  determine  a  loca- 
tion for  this  power,  which  is  the  medulla  oblongata,  immediately 
adjacent  to  the  origin  of  the  pneumo-gastric,  or  ^hth  pair  of 
nerves.  If  a  division  be  made  immediately  below  this  point,  mo- 
tion ceases  in  all  the  voluntary  muscles  receiving  nerves  from 
the  spinal  marrow:  it  remains  perfect  in  those  whose  nerves  pro- 
ceed from,  or  above  this  point.     When   the  division  is  effected 
immediately  superior  to  the  origin  of  the  eighth  pair  of  nerves, 
movements  cease  in  the  muscles  whose  nerves  arc  above  the  le- 
sion, while  they  remain,  in  all  those  supplied  by  the  spinal  mar- 
row, below  it.     The  same  observations  prevail  in  respect  to  scn- 

•  Pages  130,  131. 


sation,  and,  thus,  is  established  the  fact  previously  announced,* 
that  the  medulla  oblongata  is  a  vital  centre,  holding  all  the  vital 
phenomena  in  immediate  subordination. 

Voluntary  movements  are,  however,  commanded  by  volition, 
which U  either  a  distinct  intellectualliculty,  or,  what  is  not  im- 
probable, the  operation  of  a  faculty,  intellectual  or  moral,  in  ac- 
tion, exciting  the  movements  which  its  determinations  may  com- 
mand. Either  view  supposes  the  action  of  a  cerebral  organ,  as 
the  excitant  of  the  nervous  power,  placed  in  the  me^lla  oblon- 
gata, which,  being  directed  on  the  muscles,  throws  them  into 
contractions.  Thus,  voluntary  movements  always  rfeuire,  as  one 
of  their  conditions,  the  action  of  a  cerebral  organ. 

The  movements  demanded  by  volition,  in  general,  necessitate 
the  simultaneous  contractions  of  different  muscles:  they  must, 
consequently,  be  coordinated  to  accomplish  the  movement  willed. 
This  office,  strong  probabilities  lead  to  a  belief,  and  which  have 
already  been  detailed,!  may  be  attached  to  the  cerebellum. 

But,  that  thb  nervous  stimulation  of  the  central  organ  of  the 
medulla  oblongata,  or  spinal  marrow,  be  directed  on  the  muscles, 
they  must  be  connected  with  those  organs;  arid  this  is  accomplished 
by  nerves.  The  larger  portion  of  these  proceed  from  the  anterior 
columns  of  the  spinal  marrow,  though  soi^e  pass  direct  from  the 
medulla  oblongata,  and,  entering  into  tlfe  muscles,  are  there  dis- 
tributed amongst  its  fibres.  MM.  Prevost  and  Dumas  have 
shown  that  the  nerves  are  not  lost  in,  and  become  continuous 
with  the  muscular  fibres,  but  remain  distinct  from  them.  The 
nerve,  and  its  first  branches  are  observed,  in  muscles,  to  be  ar- 
ranged in  tortuous  lines,  without  fixed  direction:  while  the  mi- 
nute filaments  that  are  given  oflNra verse,  invariably,  the  fibres 
at  right  angles,  and  return  to  unite  again  with  the  same  nerve, 
or  to  anastomose  with  an  adjoining  branch.  By  this  distribution 
a  nerve  terminates,  in  muscle,  in  the  formation  of  innumerable 
fine  loops;  an  arrangement  entirely  distinct  from  that  observed 
.  in  the  organs  of  sensibility,  in  which  the  nervous  filaments  ap- 
pear to  assume  an  expansion  approaching  to  the  character  of  a 

membrane. 

The  nervous  organs  of  the  voluntary  movements  are  thus  seen 
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to  be~-a,  a  cerebral  organ,  fexciting  volition;  b,  an  organ  in  the 
meduffa  oblongata,  exciting  muscular  contraction;  c,  the  anterior  - 
columns  of  the  6()inal  marrow,*nd  nerves  connected  with  them, 
which  transmit  the  nervous  excitement  to  the  muscles. 

§  3.  Of  Voluntary  Muschs  and  their  Contractions, 

Muscles  were  partially  described  when  treating  on  the  tis- 
sues.*  The  filaments  of  muscular  fibres,  of  which  muscles  con- 
sist, unite^i  by  cellular  membrane,  are  intermingled  with  arteries, 
veins,  lymphatics,  and  nerves.  The  primary  filaments  of  mus- 
cles have  been  clearly  shown  by  Edwards,  Home,  and  Bauer,  to 
be  composed  of  globules,  corresponding  to  the  uncolpured  glo-  - 
bules  of  the  blood,  connected  by  an  elastic  medium.  The  red 
colour  possessed  by  most  muscles,  is  not  the  proper  colour  of  the 
fibre,  but  arises  from  the  blood  contained  in  them;  for  by  wash- 
ing and  maceration  they  becopoe  coldurless. 

The  muscular  fibres,  in  repose,  are  always  straight,  and  each 
extends  the  whole  length  of  the  muscle,  though  they  have  w- 
rious  dispositions  irf  diflferent  muscles. 

Muscles  are  not  wholly  (constituted  of  the  above  filaments,  but, 
at  their  origin  and  termination,  are  albugineous,  or  are  composed 
of  fibrous  tissue,  forming  aponeuroses  and  tendons,  by  which  they 
are  implanted  into  the  parts  to  be  moved.  The  filamenU  are 
united  to  these  in  a  manner  not  ascertained,  yet,  with  so  much 
firmness,  that  either  may  be  ruptured,  but  the  two  never  se- 

parate. 

The  muscles  are  the  active  agents  of  motion,  and  their  power 
resides  in  their  eapacity  of  iBontraction.  When  a  muscle  con- 
tracts, it  swells  and  ihortens,  becomes  hard  and  rigid  m  propor- 
tion to  the  degree  of  the  volition.  The  contraction  of  a  muscle, 
it  has  been  established  by  Dumas,  Prevost,  and  Edwards,  is  the 
result  of  the  disposition  assumed  by  its  fibres.  They  are  ob- 
served to  bend,  and  be  inflected  into  angular  zigzags  m  regular 
alternation;  the'flexion  being  effected  at  those  points  where  the 
fibre  is  intersected  by  nerves.  When  the  action  of  the  muscle 
ceases,  it  becomes  immediately  relaxed,  tbe  zigzag  disposiUon 
^;„..»,A^r«.  nnrl  tbp  fibres  resume  their  pristine  straightness. 
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The  causes  that  give  to  the  muscular  fibres  this  peculiar  ar- 
rangement, when  excited  into  action  by  volition,  by  galvanism, 
by  mechanical  irritants,  or  other  agents,  is  not  determined.  The 
French  physiologists,  previously  cited,  are  disposed  to  attribute 
this  phenomenon  to  two  currents  of  galvanic  fluid,  or  nervous 
power,  which  they  regard  as  nearly  the  same,  attracting  each 
other.  This  explanation  is,  however,  no  other  than  mere  hypo- 
thesis, and  wants  the  evidence  of  positive  facts. 

Muscular  contraction  is  attended  with  .a  peculiar  sound,  rea- 
dily perceptible,  by  placing  a  stethoscope,  or  a  cylinder  of  light 
wood,  over  a  muscle,  and  applying  the  ear  to  it,  while  the  mus- 
cle is  made  to  contract.  It  is  also  the  deep  rumbling  sound  heard 
when  the  ears  are  stopped  with  the  fingers:  and  the  roaring  sound 
that  appears  to  issue  from  a  shell  held  to  the  ear,  proceeds 
from  the  same  cause. 

By  the  continued  action  of  muscles,  their  circulation  is  aug- 
mented and  excited;  those  most  exercised  acquire  the  deepest 
colour,  and  their  nutrition  is  more  active.  In  contracting,  the 
blood  is  expressed,  for  the  moment,  from  their  fibres,  and  pro- 
pelled more  rapidly  into  the  veins.  Hence  muscular  exertions  in- 
crease the  celerity  with  which  the  blood  is  returned  back  to  the 

heart 

The  capacity  of  a  muscle  for  contraction,  is  connected  with  the 
integrity  of  its  circulation  :  the  presence  of  arterial  blood  is  a  ne- 
cessary requisite,  that  it  may  possess  the  aptitude  to  experience  the 
stimulation  of  nervous  influence.  A  ligature  applied  to  the  ves- 
sels of  a  muscle,  paralyses  it  with  as  much  certainty,  and,  even, 
in  less  time,  than  the  section  or  ligature  of  its  nerves :  and  its 
susceptibility  to  contract  by  the  stimulation  of  galvanism,  is  still 
more  completely  destroyed. 

The  susceptibility  to  contraction,  frorfi  the  excitement  of  the 
nervous  organs,  or  other  causes,  is  inherent  in  the  muscular  fibre: 
it  is  the  irritability  of  Haller,  and  the  sensible  organic  contrac- 
tility of  Bichat  Its  exact  nature  is  not  known;  but  there  ap- 
pears to  me  an  impropriety,  in  placing  it  on  the  same  line  with 
the  vital  forces,  as  has  been  done  by  Haller  and  Bichat;  it  be- 
longs rather  to  the  functions.  Contraction  is  a  functional  act  exe- 
cuted by  muscular  fibre,  and  put  into  action  by  appropriate  agents 
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ponds  with  sensibility,  and  with  the  senses  j  with  all  the  func- 
tions, the  offices  executed  by  different  organs,  or  excited  into 
action  by  particular  or  specific  agents.  A  vital  force  is  in- 
cessantly in  action,  for,  if  withdrawn,  the  vital  phenomena  de- 
pending on  it  are  destroyed.  But  muscular  contraction  may  be 
suspended  indefinitely,  as  in  paralysis,  without  interfering  with, 
or  suspending  any  vital  process  or  action.  Its  characters  are  those 
of  a  function,  and  not  of  a  vital  property. 

Long-continued  exercise  impairs  this  faculty  in  muscles;  fa- 
tigue, or  a  sense  of  lassitude,  which  may  be  regarded  as  muscular 
pain,  is  induced;  their  contraction  is  with  difficulty  excited,  and 
is  executed  with  feebleness.  The  exercise  of  muscular  activity 
always  necessitates  repose  :  and  hence,  voluntary  actions,  like  all 
the  functions  of  relation,  are  intermittent.  These  are  additional 
circumstances  tending  to  establish  the  fact,  that  muscular  con- 
traction is  a  functional  act,  and  not  a  vital  property. 

On  the  cessation  of  life,  the  muscles  contract  and  grow  rigid. 
This  state  begins  to  show  itself  within  an  hour  or  two  after  death, 
and  continues  to  augment  for  a  period  of  twenty  to  thirty  hours. 
As  soon  as  decomposition  commences,  they  become  relaxed. 
These  circumstances  sometimes  acquire  importance  in  medical 
jurisprudence.  On  a  late  notorious  trial  for  murder  in  Kentucky, 
when  it  was  generally  suspected  an  intention  existed  to  screen 
the  criminal,  the  judge  assigned,  as  one  of  the  reasons  for  setting 
aside  the  verdict,  and  granting  a  new  trial,  that  the  body  was  not 
stiff,  and,  consequently,  could  not  have  been  dead  some  days,  but 
must  have  been  recently  deprived  of  life.  Whereas  it  was  a 
proof  that  the  murder  had  been  committed  several  days  previous 
to  its  discovery. 

The  same  causes  that  produce  the  stiffening  of  muscles,  occa- 
sion coagulation  of  the  blood ;  both  processes  have  a  strong  ana- 
logy to  each  other;  and,  thus,  is  furnished  an  additional  evidence, 
that  the  muscular  fibre  is  constituted  of  the  globules  or  fibrin  of 
the  blood — and  that  it  is  this  fluid  in  a  concrete  state. 

Muscles  cease  to  contract  when  their  connexion  with  the  nerv- 
ous centres  is  dissevered  :  their  capacity  for  contraction  notwith- 
standing continues,  and  rfiay  be  excited  into  action  by  irritating 
the  muscular  fibre,  or  the  extremity  of  the  nerve  supplying  a 
muscle.  This  power  is,  then,  independent  of  the  nervous  organs; 


they  merely  furnish  the  appropriate  stimulant  exciting  it  into 

action. 

Contraction  of  muscular  fibre  is  dependant  on  the  following 
circumstances;  a,  the  integrity  of  its  structure;  b,  the  presence  of 
arterial,  or  oxygenated  blood  in  its  structure,  requiring  an  inces- 
sant renewal;  c,  nervous,  or  other  excitation. 

§  3.  0/the  Bones. 

The  two  preceding  portions  of  the  apparatus  of  voluntary 
movements  are  the  active  agents  of  their  production.  The  por- 
tion under  consideration  is  passive,  and  is  found  only  in  a  part 
of  the  animal  creation.  It  constitutes  the  skeleton,  and  is  the 
hardest  part  of  the  body,  serving  as  its  base  and  support,  and  for 
the  attachment  of  other  organs.  Two  offices  are  assigned  to  the 
osseous  structure.  The  first  is  to  form  a  protection  to  important 
organs,  which  it  encloses  in  cavities,  as  the  brain  and  the  thoracic 
viscera;  and  the  second  is  to  serve  as  levers  in  locomotion,  and 
for  the  implantation  of  the  muscles  by  which  the  body  is  moved. 

The  bones  are  formed  of  a  cellular  and  vascular  tissue,  into  whose 
composition  enter,  vessels,  lymphatics,  and,  as  M.  Duveril  and  Mr. 
Swan  have  shown,  nerves;  and  which  is  encrusted  with  saline  and 
earthy  matters.  On  the  exterior  they  are  covered  with  a  fibrous 
tissue,  called  periosteum;  the  interior  of  the  long  bones  is  a  canal 
lined  by  a  vascular  membrane,  named  medullary,  secreting  an 
oily  fluid,  called  marrow,  whose  use  is  not  well  known.  In  the 
spongy  bones  having  no  canal,  a  similar  fluid  is  exhaled  into  the 
cells  they  contain  within  them. 

In  a  healthy  condition  bones  do  not  manifest  sensibility;  but 
when  inflamed,  and  the  order  of  their  nutritive  actions  are,  con- 
sequently, changed,  they  undergo-  a  complete  metamorphosis  in 
their  structure,  and  they  acquire  an  acute  sensibility. 

The  bones  are  connected  together  by  an  arrangement,  which 
is  termed  articulation  and  joints.  In  some  instances  it  admits  of 
motion  of  various  degrees  of  freedom;  and  in  others  the  bones  are 
immoveably  attached.  The  articulation  is  never  made  by  the  im- 
mediate juxta-position  of  the  bones,  but  by  the  interposition  of  a 
particular  substance,  called  cartilage.  The  bones  are  also  further 
unitea,  ana  meir  arucuiauuuc»  sjufcu^Miwui-w  *»*«  vv,*^^-.-^-    „ 
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rious  other  media  of  connexion,  as  ligaments,  fibro-cartilage, 
fibrous  capsules,  and  synovial  membranes.  The  capsular  liga- 
ments of  the  different  joints  have  been  shown  by  Dr.  Godroan  to 
be  a  continuation  of  the  fascia  covering  the  muscles.* 

The  bones  consist  of  gelatin  combined  with  phosphate  of  lime, 
from  which  they  derive  their  solid  structure.  The  cartilage  and 
fibro-cartilages,  connecting  them  together,  are  of  similar  com- 
position, but  possess  less  of  the  earthy  salt.  The  ligaments  and 
capsules  of  the  articulations,  like  the  periosteum,  or  exterior  cover- 
ing of  the  bones,  belong  to  the  fibrous  tissue. 

The  interior  of  the  joints  is  lined  with  a  membrane,  having  a 
strong  resemblance,  as  to  form,  structure,  and  functions,  to  the 
serous  membranes,  and  has  been  named  by  Bichat  synovial;  it 
furnishes  the  lubricating  fluid  of  the  joints,  called  synovia. 

By  this  arrangement  the  bones,  forming  the  skeleton,  and 
imparting  the  requisite  solidity,  to  give  support  and  de- 
fence to  the  mass  of  the  organs,  are  capable  of  being  moved 
on  each  other,  in  various  manners,  by  the  forces  applied  to 
them. 

§  4.  Conditions  and  Production  of  Voluntary  Movements. 

From  the  preceding  examination,  voluntary  movements  are 
shown  to  be  accomplished  by  different  organs,  each  executing  a 
special  office,  and  the  whole  concurring  to  the  same  end.  The 
organs  that  are  active  in  this  operation,  are  a  cerebral  organ  ex- 
ercising volition,  and  directing  the  particular  movements;  espe- 
cial  nervous  organs  having  the  power  to  excite  muscular  con- 
tractions; and  the  muscles  executing  contractions. 

That  voluntary  movements  may  be  executed,  two  conditions 
are  required;  the  first  is,  the  natural  state  of  each  of  these  struc- 
tures; and  the  second,  the  maintenance  of  the  connexion  between 

them.  ^ 

A  pathological  condition  of  the  brain,  suspending  the  intellec- 
tual faculties;  or,  their  temporary  suspension  from  excessive  ine- 
briation, and  the  narcotism  of  opium,  by  preventing  the  exercise 
of  volition,  render  these  acts  impossible. 

•  Anatomical  Invefti^tions  by  John  D.  Godman,  M.  D.  Philatla. 


A  similar  state  of  the  organs  of  the  medulla  oblongata,  by  de- 
stroying the  action  of  the  nervous  exciting  power,  renders  the 
will  impotent,  and  the  contraction  of  the  muscles  cannot  be  ef- 
fected. This  occurs  in  some  cases  of  palsy,  when  an  effusion  of 
blood  exists  in  this  part  of  the  encephalon. 

The  muscles  themselves  may  also  be  rendered  incapable  of 
contraction  by  a  pathological  state.  Thus,  when  highly  inflamed, 
their  contractions  cease,  and  movements  are  not  executed. 

The  destruction  of  the  second  condition,  occurs  in  various 
morbid  states  of  the  anterior  columns  of  the  spinal  marrow,  and 
the  nerves  proceeding  from  them  to  the  muscles;  or  by  their  di- 
vision, &c.  all  of  which  cause  paralysis  in  the  muscles,  by  inter- 
rupting the  action  of  the  nervous  organs  on  them. 

In  the  production  of  this  order  of  movements,  the  action  of  the 
cerebral  organs,  or  volition,  bears  the  first  rank.  Two  opinions 
have  been  promulgated  in  respect  to  this  intellectual  operation. 
Metaphysicians  have  uniformly  regarded  volition  as  a  faculty,  of 
the  same  nature,  and  on  the  same  level  with  the  other  faculties 
of  the  intellect.  Some  physiologists  entertain  the  same  doctrine, 
as  to  the  separate  and  independent  character  of  volition,  be- 
lieving it  to  be  exercised  by  a  special  organ;  but  the  more  com- 
mon, and,  as  I  conceive,  correct  opinion  of  this  school,  refers  it 
to  the  activity  of  the  organs. 

Volition,  in  this  view  of  its  production,  is  a  result  of  the  ope- 
ration of  any  of  the  faculties;  it  is  the  determination  of  that  whose 
activity  at  the  time  is  most  exalted,  whose  especial  organ  is  most 
excited,  and  whose  power  is  directed  with  greatest  energy  on  the 
organs  in  the  medulla  oblongata,  excitative  of  muscular  con- 
tractions. 

In  this  manner  are  commanded  the  actions  in  harmony  with 
the  predominant  faculty,  procuring  its  gratification,  satisfying  the 
desires  it  had  created,  and  allaying  the  excitement  of  its  organ. 
Volition  is  no  other  than  the  supremacy  of  a  faculty  or  organ 
in  directing  the  actions.  They  are,  consequently,  governed  al- 
ways by  the  physical  state  of  the  organs.  It  is  now  easy  to  un- 
derstand, in  a  moral  point  of  view,  the  vast  importance  of  regu- 
lating the  moral  faculties,  of  preventing  the  too  frequent  exercise 
of  the  propensities  of  vicious  tendency,  and  to  avoid  the  forma- 
lion  ui  lUiprupei  uauiid.      l^vci^  ui^au  lo  »«* 
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quent  repetition  of  its  actions;  and  those  most  developed,  and 
whose  energy  of  action  is  most  intense,  are  masters  over  the 
others.  In  those  of  the  intellect,  they  impart  the  general  disposi- 
tion, or  form  the  character  of  the  individual.  WTioever  would  wish 
to  escape  the  commission  of  improper  acts,  let  him  avoid  placing 
himself  in  situations  where  the  propensities  exciting  them  will 
be  strongly  called  into  action,  unless  he  has  opposite  propensi- 
ties, or  the  higher  faculties  of  suflBcient  energy  to  counteract,  and 
that  have  been  disciplined  to  subdue  them. 

From  no  source  has,  probably,  flowed  more  moral  disorder,  or 
any  cause  been  more  productive  of  individual  ruin,  than  the  be- 
lief, that  the  will  is  an  independent  and  controlling  power,  capa- 
ble at  pleasure  of  mastering  the  passions  and  propensities,  and 
directing  of  itself  the  government  of  our  actions.     Deluded  by 
this  mistaken  confidence  in  self-goverpment,  the  passions  are  per- 
mitted to  acquire  an  ascendancy  over  the  faculties,  and  too  late  are 
they  found  to  be  uncontrollable,  though  easily  commanded,  had 
their  excitement  in  the  commencement  been  avoided.  Numerous 
are  the  individuals  who  have,  in  this  manner,  been  surprised  into 
crime,  and  the  peri)etratioh  of  acts,  they  had  believed  themselves  in- 
capable of  committing,  and  against  which  they  had  supposed  them- 
selves completely  fortified.  The  petition  embraced  in  the  Divine 
prayer,  "  keep  us  from  temptation,"  is  founded  on  a  thorough 
knowledge  of  human  nature,  and  is  a  comprehensive  precept  of 
morals. 

§  5.  Pathological  States  of  the  Organs  of  Voluntary  Move- 
ments, 

The  voluntary  movements  may  be  pathologically  affected  in 
any  portion  of  the  different  apparatus  concerned  in  their  produc- 
tion. These  morbid  affections  are  various,  and  will  be  most 
clearly  understood  as  exhibited  in  the  different  organs  of  volun- 
tary motion. 

a.  Nervous  Organs, 

In  that  degree  of  excitement  of  cerebral  organs,  and  activity 
of  passions,  constituting  Fury,  volition  may  be  regarded  as  in  a 


morbid  state,  for  it  impels  to  actions  having  no  correspondence 
with  the  impressions  actually  made,  and  which  the  individual 
cannot  govern  or  command. 

In  ecstasy,  formerly  noticed,  a  single  organ  appears  to  be  in  a 
state  of  high  permanent  excitement,  reducing  the  mind  to  a  sin- 
gle sensation  and  idea,  and  producing  a  fixed  volition,  somewhat 
analogous  to  a  spasmodic  action,  maintaining  the  body  in  an  im- 
moveable position,  with  rigidity  and  contraction  of  the  muscles. 

Catalepsy  is  an  affection  belonging  to  this  order.  Volition,  and 
the  exercise  of  the  intellectual  and  moral  faculties,  in  this  disease, 
appear  to  be  in  a  torpid  condition.  The  position  given  to  a  limb 
is  retained  immoveably,  however  awkward  and  painful  it  may 
be;  sensation  is  suspended,  and  volition  is  entirely  mechanical. 

The  organs  in  the  medulla  oblongata,  excitative  of  muscular 
actions,  will  produce  those  actions  whenever  they  are  irritated. 
The  same  observation  is  equally  applicable  to  the  spinal  marrow,  as 
it  respects  the  muscles  supplied  with  nerves  below  the  point  where 
the  lesion  exists.  Thus,  any  mechanical  irritation  of  either  of  those 
structures  causes  convulsive  motions  in  the  muscular  system  of 
relation.  But  they  are  liable  to  become  involved  in  the  irrita- 
tions developed  in  different  parts  of  the  economy,  and  transmitted 
to  them  by  the  nerves.  When  these  irritations  possess  a  patho- 
logical intensity,  convulsions  and  spasms  are  produced.  The 
first,  or  convulsions,  are  caused  by  irritations  awakened  in  the 
medulla  oblongata,  and,  then,  are  accompanied  with  more  or  less* 
of  disturbance  in  the  cerebral  organs;  the  last,  or  spasms,  result 
most  generally  from  the  spinal  marrow,  and  are  unattended  by 
any  affection  of  the  cerebral  structure,  its  faculties  acting  in  a  na- 
tural order. 

The  voluntary  movements,  in  this  manner,  are  thrown  into 
violent  action  without  the  concurrence  of  volition,  or  of  any  of 
the  psycological  faculties.  Individuals  of  a  nervous  temperament, 
whose  stomachs  are  in  a  state  of  irritation,  by  taking  indigestible 
food,  or  drinking  ardent  spirits,  will  often  have  their  muscular 
system  excited  into  violent  efforts,  approaching  to  convulsions. 
They  possess,  however,  a  perfect  consciousness  of  their  actions,  but 
are  incapable  of  commanding  them,  or  restraining  the  violence  of 
their  proceedings:  in  this  the  affection  differs  from  convulsions.  An 
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In  children  convulsions  are  often  excited  by  indigestible  food, 
by  worms,  and  by  fecal  matters,  in  the  stomach  and  intestmal 
tube.  The  irritations  excited  on  the  mucous  tissue  of  the  alimen- 
tary canal,  are  irradiated  on  the  medulla  oblongata  and  cerebrum, 
whence  arise  the  disordered  movements  of  the  muscular  system. 

Epilepsy  has  a  similar  origin.  The  paroxysms  of  the  disease 
are  immediately  excited  by  irritations  originating  in  different  or- 
gans, most  commonly  the  stomach  and  alimentary  canal,  or  ge- 
nital apparatus,  and  reflected  on  the  encephalon. 

Hysteria  belongs  to  the  same  order  of  affections,  and  has  nearly 
a  similar  mode  of  production.  The  cerebral  organs  are,  how- 
ever, less  deeply  involved,  and  consciousness  is  not  entirely  sus- 

When  the  structure  of  these  organs  becomes  seriously  affected 
by  disorganization,  or  compression  from  effusion,  their  functions 
are  destroyed,  and  paralysis  of  the  muscles  ensues.  The  stimu- 
lation of  volition,  either  is  no  longer  experienced  by  the  excita- 
tive organs  of  the  medulla  oblongata,  or,  if  the  lesion  exist  in  the 
medulla  spinalis,  the  stimulations  of  those  organs  is  not  trans 
mitted.  The  muscles  in  paralysis  have  not  suffered  in  their  ca- 
pacity for  contraction;  they  do  not  act,  solely  because  they  do  not 
receive  the  nervous  influence  required  for  that  purpose. 

The  nerves  conducting  the  nervous  stimulations  to  the  mus- 
cles, are  not  often  separately  affected,  so  as  to  prove  a  source  of 
disease,  in  the  voluntary  motions.  Cramps,  which  are  spasms  oi 
a  single  muscle,  or  of  the  muscles  of  a  single  limb,  most  probably 
depend  on  an  affection  of  the  nervous  cords  connecting  the  mus- 
cles  with  the  nervous  centres.  They  may  depend  on  the  same 
condition  of  the  nerves  of  motion,  that  neuralgia  does  on  the 
nerves  of  sensation. 

b.  The  Muscular  Organs. 

The  pathological  condition  of  the  voluntary  muscles,  seldom 
proves  a  cause  deranging  the  locomotive  movements.  So  little 
are  they  exposed  to  receive  aggressive  impressions  of  any  kind, 
the  range  of  their  morbid  affections  is  restricted  to  narrow  limits. 
The-  are  subject  to  occasional  inflammations.  It  rarely  com- 
mences in  this  structure,  unless  proceeding  from  direct  violence, 
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but  motfcommonly  is  extended  to  it  from  adjoining  tissues. 
When  inQamedy  muscles  are  incapable  of  executing  contractions. 
The  principal  obstacle  to  th%  performance  of  locomotive  move- 
ments oh  the  part  of  the  muscles^  proceeds  from  their  intimate 
association  with  the  fibrous  tissue,  covering  them  a3  fascia,  or 
eonnecM  with  them  as  aponeuroses.  This  tissue  is  the  frequent 
seat  of  inflammations,  constituting  rheumatism,  especially  in  the 
ligaments  of  the  joints.  Th^se,  Dr.  Godman  has  shown,  are  con- 
tinuous with  the  fasciae  of  the  muscles,  and,  hence,  the  ready 
transmission  of  rheumatic  inflammation  to  them  from  the  articu- 
lar ligaments.  In  this  state  muscular  contractions  Wa^,  or  are 
very  inrperfectl^  executed. 

•  ■  •.    if 

,  c.   Th^  Bonts  and  Ligaments.  ^ 

The  integrity  of  the  bones  and  articular  connexions,  is  indis- 
pensable for^^e  performance  of  locomotion.  Fractures  %nd  dis- 
locations entirely  incapacitate  them  for  this  object.  The  bones 
afe  besides  attacked  with  inflammation;  they,  become  vascular 
and  sensible;  they  sofUn,  and  sometimes  a  pomon  Of  them  dies. 
The  nutritive  action  is  in  some  instances  defective,  the  earthy 
part  is  not  formed  in  its  due  proportion, the  gelatin  is  in  excess, 
and  the  bones  lose  the  firmness  requisite  for  their  proper  ofiice. 
This  state  is  rachitis  or  mollities  Ossium. 

^  Inflammation  attacking  the  cartilages,  the  ligaments,  or  the  sy- 
novial membranes  of  the  joints,  produces  incapacity  for  locomo- 
tion. This  is  seen  in  goat  and  rheumatism;  when  the  last  mqp- 
brtift  is  affected,  a  great  accumulation  of  fluid  occurs  in  the 
joint. 

§  6.  Of  the  Manner  in  which  Voluntary  Movements  may  act 

as  Pathological  Causes. 

*  That  the  exercise  of  the  nervous  organs  of  locomotion,  ever 
proves  a  source  of  disease  to  them,  is  unknown,  and  it  is  proba- 
ble, the  excitement  f^m  the  performance  of  their  functional  acts, 
ID  locomotion,  is  never  suflicient  to  become  morbid.   It  is  never- 

^theless  true,  that  anger  and  rage  increase  in  violence  with  the 
gesticulations  and  movements  expressing  the  feelings;  and  souii 
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subside  when  «e  body  is  kepi  quiescent.    This  may  in  part  be 
the  effect  of  increase  of  excitement  by  the  exercise  of  the  nervous 

organs  of  locomotion.  "  ,       ,      ^.      i 

.      Muscular  pontraction  is  attended,  like.erery  other  functional 
action,  with  excitement  of  the  organic  actions.     The  circulation 
is  rendered  mOre  active,  the  nutrition  of  the  muscles  m«re  vigo- 
rous, and  they  acquiroghe  fullest  development  of  which  they  are 
.  susceptible.    When  the  exerci|e  of  the  muscles  is  prolonged,  the 
limbs  f«l  stWened*  a  sentiment  of  lassitude  is  experienced; 
the  contractions  of'the  muscles  are  enfpebled,  and  t)erformed 
with  difiAlty.    These  disappear  on  repoae,  which  they  strongly 
soliiU.  ^ut,Vthe  movements  should  be  ex(Jessive  in  violence 
and  duratiop,  the  increased  determination  of  blood,  and  augmen- 
toUoft  of  excitement,  will  eventuate  in  the  inflammatory  state;  the 
functions  of  the  muscles  will,  then,  bosi^nded.or  impossible,and 
•ven  s«»puration  may  ensue.  From  the  irritation  experienced  in 
'  Ihe  articulations,  rheumatism,  with  other  affections  of  the  joints^^ 
are  induced.     Such  are  the  local  consequences  of  excessive%.us- 

culais»exercise.-  _  .  _,         . 

General  effect  follow  often  from  the  same  cause.  Fever  is  ex- 
tited.  requirifig  at  times  sanguine  depletion  to  subdue  it.  The 
nervous  system  is  exhausted,  and  inflammation  of  the  viscera  es- 
tablished, more  especially  if  stimulants  and  a  full  alimentation  are 
taken  freely  during  the  period  of  the  «xercise,^or  immediately 

succAding  it.  »  ^     -  a 

Btercise  of  the  voluntary  muscles  aggravates  all  acute  inflam- 
miitions,  by  the  increased  activity  imparted  to  the  circulation.  In 
the  irrilptions  and  stractural  derangements  of  the  heart,  an^  the 
ptflmonary  organs,  it  is  of  marked  disservice.     By  returning  the 
blood  rapidly  back  on  the  circulating  apparatus,  H  ancrea^s  the 
labour  of  the  heart,  and  accumulates  the  blood  too^pidly  m  the 
lungs,  in  which  the  area  for  its  transmission  is  considerably  re- 
%  duced.     The  injudicious  recommendation  of  exercise  in  the  dis- 
eases of  the  thoracic  organs,  I  have  known  to  be  productive  of 
great  distrest  to  the  patient,  and  of  aggravaMon  to  the  disease.^ 
Violent  muscular  exertions,  continued  for  a  cOnsiderable-^- 
riod,  by  the  velocity  and  force  imparted  to  the  circulation,  and 
♦u.  .«..o.„ont  burriprl  action  of  the  heart,  excite  inflammation 
iTthat  organ,  terminating  in  hypertrophia,  enlargement,  or  other 
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derangement  of  its  structure.  I  have  met  with^wo  instances  of 
organic  disease  of  the  heart,  brought  on  by  over-exertion  in 
working  engines  foivthe  extinguishment  of  fires.  Other  organs 
suffer  from  this  cause,  and  hernias,  or  thtS  protrusion  of  so\iie  of^ 
the  abdominal  viscera  from  that  cavity,  originate  in  this  manner. 
The  muscles  themselves  are  sometimes  ruptured  Ijy  excessive  ef- 
forts; this  has  occurredjo  the  diaphragmi^and  death  been  the  con- 
sequence. ,  " 

•* 

^  1  ijf  Exercise  as  a  Means  of  MairSair^in^  Health. 

A  /  '  ^  •-     '      ' 

Exercise  of  the  muscles  is  the  mojl  effective  'of»the  fesources 

of  hygiene,  when  directed  on  proper  principles,  an4  ^Iternated^ 
with  repose.  The  general  effects  on  the  health,  accohi  wjjh  tfie 
numbers  of  the  muscles  brought  into  action,  and  the  energy  of 
their  exercise.  The  excitation  of  the  organic  actions  is  extended 
throughout-  the  economy,  and  all  the  nutritive  functio^^  expd^^^ 
Tiertle  an  evident  invigoration.  No  other  mean  more  electually 
counteracts  the  disposition  to  the  formation  o^  qpngestion|,  and 
a  ^uggish  circulation  a£  thp  fluids,  ^articularlj^n  the  viscera. 

A  distribution  of  the  fluids  amongst  the  organs,  proportioned 
to' their  functions,  and  activity  of  the  organs,  graduated  to  their 
powers,  are  the  conditions  for  the  enjoyment  of  health.  Regu- 
lated exercise'  accomplishes  these  objects.  The  continued  ex- 
citement of  any  of  our  organs,  disposes*  them  to  disea^s  ofirrita- 
tion,  deterioration  of  their" structure,  and  disordef  of  funption; 
while  it  pj^ces  some  othpr' apparatus  in  a  reverse  position,  ty  ab- 
stra#ting  its  fluids,  and  diminwliing  its  excitement.  Tli|irregu- 
,  larities  induced  in  this  way  are  rectified  by  appropriate  ex^rci«es.t 
The  M'uscles^  when  in  action,  operate  as  a  diverticulum  to  the  in- 
terior visce*#nvheVe  the  sanguine  fluid  has  accumulated,  by  their 
excitement  attraating  into  them  an  additional  amount  of  blood; 
and,  at  the  Same  time,  their  action  best9ws  new  vigour  on  the^. 
circulatory  movements  of  the  fluids.  ^ 

Exercises  are  active,  passive,  jftid  mixed:  each>  possesses  its 
pjtculiar  advantaged/ and  is  to  be  employed  according  to  the  in- 
dications attending  the  individual.  The  constitution,  the  tem- 
perament, the  predisposition  to  disease,  the  actual  disease,  the  ir- 
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regularities  and  defects  of  form  intended  to  be  redrMsed>  all  ex- 
act  partfcular  modes  of  exercise.  ^  i 

For  these  reference  must  be  had  to  wqrks  on  hygiene  zhA 

■■'  ^lymiJtastics.  I  shall  hfei-e  confine  myself  to  the  two  follow- 
ing remarks;  Ist,  that  the  practice  of  corsett\pg  young  girls, 
by  condimnii]|^  the  muscles  of  the  back^  intended  to  support 
the  spine,  and  the  muMles  of  the  chest  employed  in  respire* 
..  lion,  to  a  «8tate  of  almost  total  inaction,  prevents  them  from 
^attaining  the  |ize  or  energy^quisite  for  the  perfcrmance  of 
those  oifices»  The  ^necessary  consequence  is,  that  curvatures  of 
the  spine  |^ult  from  the  bones  composin^it  losing  their  ni|ural 
support, %nd  tbeliack  becomes  crooked;  tHe  chest  is  pre^nted  ' 

'  from  expanding;  ^d  the  lungs  and  heart,  being  crowd^H  and 
c5m|i|gs8ec^  cannot  execute  their  functions  in  a  manner  requisite 
foHiie  maintenance  of  the  healthy  actions  of  the  organs,  and  are 
themseFves  subjected  to  disease.  To  this  practice  is  to  be  ascribed  r 

gpdiD  inconsiderable  amount  of  the  rapid  increase  of  puimonary  af*>, 
lections,  and  diseases  of  the  heart,  affecting  females  in  a  mo^unill 
due  proportion^ and  of  the  deformities  observed  in  fashionable 
circles  in  the  lar§|r  citie#  of  Europe  and^this  country.  Atl^st 
one  female  in  six,  at  this  period, <fS  in  the  condition  I  have  de- 
scribed, and  relies  on  artificial  meaps  t6  conceal  the  <1efects,  ori- 
ginating in  an  absurd  and  tasteless'  fashion,  acting  in  opposition 
to  nature,  destroying  tlte  symmetry  of  form,  an(>  the  grace  of 
motion/  thftt  can  emanate  alone  from  the  full  development  df 
thd'fjjame,  and  the  unconstraifted  freedom  of  its  movements. 

2(fl-When  curvature  of  the  spiiie^ias  been  brought  on  by 
feebleo^  of  the  muscles  of  the  ba«k,  exercises  adapted  to  bpiig 
4he|a  ii^io  action,  are  infinitely  more  efficacious  for  its  removal,  ;\%*' 
than  mechanical  beds,  and  other  meehanical  contrivances,  in^ich'^- 
this  essential  requisite  is  overlooiJced.  ^     -^^ 


%' 


.-*' 


4 


m 


,'t' 


«!•, 


%'* 


-? 


(     a77.^ 


% 


^^ 


CHAPTER -VII. 

^       On  the  Egppressions, 


0 


^    M 


m 


-^  The  wahts  of  the  physical  organizatio|U4ind  the  helplessness 
attached  to  certain  stages  of  existence,  and  which  Mcldentally 
may  supervtoe,  producing  a  depeiftency  upon  external  aid,  cre- 
ated the  necessity  of  a  mutuaPcommunicatiott  .bHWfi^n  anifhals. 
All  Jamais  are,  consecJUently,  endowed  with  the  facul|^  of  com' 
muni($Bting,  in  various  modes,  to  those  of  their  owm  spe^s,  and, 
in  a  cei^in  degree,  to  those  of  other  species,  a  li^owlec^e  of  their 
wants,  and  thus  inviting  the  extraneous  assistance  iniispelgia1)lS  * 
to  their  gratification,  and  oAen  to  individuaVpreservation.  ^  • 
>  To  most  beings  pov^er  is  bestowed  to  provide  for  their  protec- 
tion, or  the^cneans  of  their  subsistence.    But  this  power  is  exer4^ 

^se^requently  at  the  expense  of  others;  and.  Under  the  govern- 
ment of  violent  and  destructive  passions,  may  prove  hazardbus  to  * 
the"existence  of  those  ^gainst  whom^  it  n»ay  b^irected.  *That 
those  whose  safety  is  thus  threatened,  should  be  placed  on  their 
guard,  and  receive  timely  warning  of  theij:  danger,  is  an  addi- 
tional reason,  that  the  internal  emotfons^  or  excitations  of  the 
passions,  shouM  oe  announced  by  external  signs,  exhibiting  a  hos- 
tile, a  malevolent,  or  benignant  intention,  ruling. the  ieterior  and 
secret  sentiments.  •    f^    '•  •      *  ■    t  * 

The  operations  of  tlie  intellectual  faculties  eipolviag  thoight, 
depend  on  the  capacity  of  it&xommunicatton  to  others.  ^Without 

.  this  power  those  faculties  wo^ld  be  useless,  society  couldl^fiiv^BO 
existtpce;  its  progressi^ire  impfovement,  and  the  amelioration  of 
the  human  r|||^,  to'be  aocomplishfd  by  the  advancement  of  Ihiow* 
ledge^nd  true  wjsdom,  could  not  be  effected.  .Man  would  never 
rise  above  the  instinct  of  the  brute.  *  ^^ 

For  the  completib'n  of  ^the  preceding  important,  and  indispen- 
sable purposes,  have  been  |rrovided|  the  functions  o^  the  expres-*"   , 
^ns,  or  the  diverai&^d  phenomena  outwardly  manifesting  the 

'  internal  sensations  aad  sentiments,  in  a  manner  to  be  compre-  ^ 
bended  5y  others. 
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stances  necessitating  the  fu;ictions  of  the  expressioifs.     The  pe- 

*  riods  of  his  natural  feebleness  are  the  most  protracted,  his  raor© 
omplCx  and  finished  mechanism  subject  him  to  suffer  the  njwt 

qfieut  disabilities,  aftd,  consequdJttly,  his  state  of  dependency 
1^  most  complete;  his  wants  ^rther  are  the^most  numerous, 
ile  hH  power  is  more  formidable,  his  passions  more  varied, 
MiRense,  unyielding,  a^  destroying,  than  are  those  of  any  othftr 
''  animal.  Tib  him  alpne  belongs  also  the  capability  pf  forming  in- 
tellectual abstractions  of  elevated  order,  requiring  aniiicial  signs 
for  Aeir  com m^ni cation.  In  man,  accordingly,  the  expressions 
6xist  in  i\m  greatest  number,  diversity,  aftd  highest  perfecjton. 

♦  •  §  I-  ^Afi  Orgdhsy  anctthe  Production  of  the  Expressions. 

^Trhe  cxpressiojis  ^ffer  from  all  the  other  functions  in  being 
composed  of  different  order  of  phenomena:  they  are  of  dissimilar 
H^^aracters,  and  are  execute*  by  organs  havipg  no  ianaiogy  to  each 
other.  *         •  •  •  t 

.The  expressions  consisting  ^of  external  phenomena,  indicative 
of  inlfernal  6ensa^ffns  and  sentiments,. or4he  moral  affections,  de- 
.  rive  their  knipcdiate  <^rigin  from  the  operations  of  nervous  or- 
gans. Each  emotion*and  passion,  the  action  of  the  moral  facul- 
ties, possesses  the  power  to  influence  certain  muscles,  and  to  oc- 
casion plrticular  movfements,  and  its  exercise  is,  consequently, 
attended  with  especi^rsigns  perceptible  by  the  senses. 

TUe  ftervous  organs  interested  in  the  production  of  the  expres- 
sioni^e;  Ist^  thB  organs  of  the  intellect,  and  of  the  jyssions,  or 
moral X;mu1  ties;  2d,  or^ns  excitative  of  certain  muscular  coi|taic-» 
tions;  ^d  3d,  particular  nerves. 

The  impulse  commences  with  the  first,  but  they  cannol^one 
excite  the  musQiilar  actions  immediately  causing  tW  phenomena 
of  the  expressions.  These  proceed  from  other  ©rgans,  in  a  man- 
ner perfectly  analogoi^ to  the  arrangement 'indicdtcfd  in  the  pro- 
duction of  voluntary  movements,  and  which  are  seated  in  the  me- 
^  dulla  oblongata.  To  these  orgafis  are  cdlljoined  certain  nerves, addi- 
tional t»  the  nerves  belonging  to  the  sensations,  and  the  voluntal^ 
movements,  through  which  are  imprcssedttnodifications  in  the 
actions  of  the  muscles,  whence  are  produced  the  expressions,  nor- 
rc: 
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The  expressions  consist  in  exterior  signs.    Some,  composed  of 
nmscular  movements,  are  presented  to  the  sight;  others  consist-  • 
h$4n  sounds,  are  addressed  to  the  hearing.    The  first  cofhpris 


)rises 


the  changes  and  variations  io^the  counteninCe,  or  what  is^terpieJjn^ 
physiognomy,  a^d  the  gesturefli^  the  last  are  modifications  of  th^^^ 
voice  or  phonation.     A  short  jptice  of  each  is  necessarjito  lUin- 
trate  their  connexion  with  the  pathologic^  state.  -^ 


•^ 


§  3.  Of  fihysiognomy. 


I         TSIb  human  face  is,  lb  it  were,  a  mirror  where  is  r^ected  the 
passing  emotions  of  the  soul.     Few  are  capable  of-  commanding 
their  sentiments,  the  actions  of  the  mpsal /acuities,  so  absolutely, 
.         ^,     ^s  not  to  reveal,  in  the  expression  of  the  countenance/l(he  ckaracf- 
Jp^^    I      ^^f^   ^^^  ^^  ^^^  internal  feelings.     Some  arc  gifted  with  the  power^  of 

calling  those  faculties  into  exercise,  and  depicting  their  expres- 
sions in  tha|face,  the|^€stures  and  th^  vor0e,  at  any  mom^t,  Bn0^^, 
muiialf)\e  to  the  occasion.   In  this  power  consists^he  highest  ordein" 
of  histrionic  talent.  '  *«'  ^ 

As  an  organ  of  the  expressions,  the  human*  Jice  far  Surpasses 
that  of  every  other  animal.  It  4s  much  les^  oacupiod  with  the 
organs  of  taste  and  smell;  presents  a  larger  surface;  is- more  ex- 
posed, being  less  covered  with  hair;  and,  by  its  elevateck  front, 
possesses  a  more  majestic  and  imposing  character.         %  • 

The  eye,  that  has  been  called  the  organ'of  the  soul,  is  its  prin- 
cipal feature,  and  manifests  in  its  movements  the  state  of  the 
mind;  whije  the  secretion^  tears  is  a  striking  phenomenon^  ex- 
pr^flion.  *  i^        ' 

.-^-  The  mouth  and  the  nose,  connected  with  respiration,  are  some* 
what)inodified  by  the  state  of  that  function,  and  thus  exhibit  the 
changes  ind(ffed  in  it,  under  the  influence  of  violent  emotions.         * 

The  conformation  of  the  face,  by  the  presence  of  so  many  or- 
gans, presents  various  prominences,  forming  features  or  linea- 
ments; and  it  is  moreoVinr  endowed  with  -great  mobility.  This 
extreme  mobility  of  the  Ulce  is  imparted  by  fort3^ve  muscles 
situated  beneath  its^tkin — twgnty-two  on  each  side,  and.  on*  on 
the  median  line — wMbse  contractions,  as  they  are  excited  by  va- 
rious emotions,  produce  innumerable  itiddffications  of  the  linea- 
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ment/of  the  face,  and  exhibit  every  variety ,^  even  to  the  lightest 
*•'  and  mest  delicate  shades  of  expression. 

The  muscles  of  the  face  execute  different  offices.  They  assist 
'  Min  the  prehension  of  food,  mastication,  and  speaking,  and  in  these 
acts^bear  a  perfect  resemblance  to  the  muscles,  of  voluntary  mo- 
tion, beffng  directed  by  specific  volition.  They  also  concur  in  the 
respiratory  efforts,  when  these  are  violent;  and  they  obey  the  im- 
pulses of  the  moral  sentiments  and  passions,  denoting  them  in  the 
expressions,  or  modifications  of  the  features.  These  last  movements 
are  of  the  nature  of  the  instinctive  muscular  movements,  for  they  do 
not  require  specific  or  conscious  volition  for  their  productioli;  but, 
on  the!  contrary,  are  irrepressible  by  volition,  or  the  exercise  of 
other  (acuities,  which  are  excited  at  times  in  the  intention  to  op- 
pose them^  and  to  prevent  the  expression  of  the  feelings. 

The  facial  muscles  are  endowed  with  the  capability  of  perform- 
ing these  different  offices,  in  being  supplied  with  different  nerves. 
The  anterior  branch  of  the  fifth  pair,  analogous  to  the  spinal  vo- 
luntary nerves,  is  distributed  to  them,  and  causes  in  them  volun- 
tary motions.  They  are,  in  addition,  furnished  liberally  witl^the 
portio  dura  of  the  seventh.  This  last,  Mr.  Charles  Bell  has  most 
clearly  determined,  to  be  a  nerve  of  expression  and  of*  respira- 
tion,* in  a  work,  embodying  a  series  of  researches,  models  for 
similar  inyestigations,  and  which  opened  views  on  the  nervous 
system,  rapidly  conducting  to  a  full  knowledge  of  its  functions. 

The  division  of  this  nerve,  or  its  structural  lesion  by  disease, 
invariably  paralyses  the  facial  muscles,  as  it  respects  expression 
and  the  respiratory  acts,  while  they  still  retain  the  power  of  obey- 
ing volition,  and  performing  the  first  class  of  movements.  Whea 
•the  divided  nerve  is  subjected  to  galvanic  irritation,  the  move- 
ments of  expression  are  produced,  similar  to  those  directly  ema- 
nating from  the  moral  influences.  ^ 

Through  the  medium  of  this  nerve,  the  muscles  of  the  face  are 
placed  in  immediate  relation  with  the  organs  of  the  intellectual, 
and  especially  the  moral  faculties,  representing  in  their  motions, 
with  fidelity  and  truth,  the  interior  vforkings  of  the  mind.  As 
they  are  attached  to  the  fejjtures,  khese  are  necessarily  modified 

•  Exposition  o^the  Natural  System  of  the  Nerves. 
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by  their  frequent  and  powerful  actions;  and,  at  the  same  time, 
they  leave  indelible  traces  by  the  lines  they  form  in  the  skin  : 
hence  the  countenance  receives  a  faithful  impress  of  the  cha- 
racter. 

The  mouth  and  the  eye  are  the  features  representing  the  great- 
est number  of  the  passions,  and  are  the  most  perfect  in  their  ex- 
pressions. The  extreme  mobility  of  the  mouth  adapts  it  to  mark 
a  variety  of  feelings,  and  to  disclose  the  indication  of  the  dispo- 
sition. The  eye,  from  its  numerous  muscles,  is  capable  of  njove- 
menU  in  every  direction,  or  may  be  rendered  fixed  in  its  posi- 
tion..  Its  movements  are  governed  by  the  passions,  and  especial 
directions  are  given  to  them,  by  certain  moral  sentiments. 

The  expressions  of  the  eye  are  not  imparted  to  it  by  the  se- 
venth nerve,  as  they  are  to  the  face,  but  by  separate  nerves.  The 
third  pair,  or  motor  oculi,  excite  three  pairs  of  the  recti  muscles 
that  fix  the  eye,  and  give  it  steadiness  in  the  attention  of  ab- 
straction, and  protrude  it  in  the  earnest  gaze  of  some  of  the  more 
violent  emotions.  The  fourth  pair,  or  abducens  nerves,  supply 
the  abducens  muscles;  these  turn  the  eyeball  outwards  in  the  at- 
tention  of  suspicion,  and  express  that  feeling;  or,  by  acting  in 
junction  with  the  recti  muscles,  they  retract  the  eyeball  into  its 
orbit,  in  envy,  jealousy,  and  the  scowl  of  malignant  hatred.  The 
sixth,  or  trochlear  nerves,  animate  the  trochlear  muscles,  by 
which  the  eye  is  pressed  slightly  downward  and  inward,  or 
brought  forward,  and  which  give  the  expression  of  surprise,  joy, 
terror,  &c. 

Besides  the  movements  impressed  on  the  eye  by  the  passions, 
it  undergoes  changes  within  itself,  that  display,  in  a'striking  man- 
ner, the  fluctuating  affections  of  the  soul.  From  the  eye  may  be 
divined  the  interior  sentiments,  which  it  expresses  too  distinctly 
to  be  misunderstood;  and  it  even  bears  the  stamp  of  the  character. 
Of  this  circumstance,  Shakspeare,  whose  observations,  drawn  from 
nature,  are  maxims  of  truth,  was  fully  awsope: — 

Which  is  the  vUlain^    Let  me  see  his  eyes. 
That  when  I  note  another  man  like  him, 
I  may  aroid  him. 

J^uch  Jch  about  Miking. 
The  skin  of  thp  fstrtt  mav%\ft»Kim  K«r  »Ka  *»Umr,,*mm   i*   ^■^~. So-.Q. 

the  phenomena  of  the  expressions.     The  mental  emotions  and 
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passions  powerfully  affect  its  capillary  circulation,  causing  it  to 
flush  Suddenly  with  blood,  or  to  be  abandoned  by  that  fluid. 
Hence  the  blush  of  shame,  the  glow  of  indignation,  and  the  pal- 
lidness of  fear.  ^ 

The  .face,  from  the  preceding  circumstances,  possesses  most 
perfectly  the  faculty  of  expressing  the  operations  of  the  moral 
faculties.  It  corresponds  so  closely  with  those  faculties,  by  its 
nervous  arrangements,  as  to  be  the  external  demonstration  of  the 
internal  sentiments:  it  is  the  representative  of  the  inner  man. 
The  expression  of  theAface  is  not  limited  to  the  sentiments  and 
passions,  but  exhibits  also  the  sensa^ons.  Thus  pain  causes  va- 
rious distortions  and  violent  contractions  of  the  muscles  of  the 
face,  most  vividly  depicting  the  suffering  endured;  while  pleasure 
lights  it  up  with  animation,  or  imparts  the  tranquil  and  satisfied 
expression  of  enjoyment  to  the  countenance. 

The  gestures,  or  the  movements,  and  attitudes  of  other  por- 
tions of  the  body,  are  significant  of  the  internal  sentiments  and 
moral  affections,  and  thus  manifest  the  phenomena  of  the  ex- 
pressions. 

The  position,  the  attitude  assumed,  the  progressive  motion  of 
the  body,  and  the  movements  of  particular  portions,  are  all  indi- 
cative of  intellectual  and  moral  excitements,  or  of  particular 
emotions  or  states  of  mind.  The  proud,  the  haughty,  and  inde- 
pendent, may  be  immediately  recognised  by  their  carriage  from 
the  humble,  lowly,  and  depressed.  The  irascible  gesticulate  with 
vehemence,  and  move  with  rapidity;  the  peaceable  are  quiet  in 
their  deportment,  and  slow  in  their  movements. 

The  muscles  of  the  neck,  and  the  superior  part  of  the  chest, 
are  supplied  with  a  system  of  nerves,  independent  of,  and  differ- 
ent from  those  of  voluntary  motion.  They  are  the  phrenic,  the  su- 
perior respiratory,  or  spinal  accessory,  and  the  inferior  respiratory 
nerves.  These,  with  other  nerves,  having  similar  offices,  arise  from 
a  track  of  medullary  matter  situated  on  the  side  of  the  medulla 
oblongata,  and  extending  downwards.  These  nerves  excite  the 
muscles,  to  which  they  are  distributed,  to  aid  in  the  respiratory 
acts,  when  circumstances  require  increased  efforts.  It  is  through 
them  also  that  emotions  and  passions  of  the  mind  influence  respi- 
ration. Thus,  in  some  passions,  it  is  quickened,  irregular,  and 
shorty  in  others,  slow  and  profound.     It  is  singularly  affected  in 
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laughing,  gaping,  sighing,  and  sobbing;  phenomena  peculiarly 
striking,  and  demonstrative  of  moral  impressions. 

These  muscles,  independent  of  their  connexion  with  respira- 
tion«  express  particular  sentiments  by  the  movements  they  pro- 
duce. The  head  nods  in  assent;  gives  the  negative  by  its  shake; 
and  the  shoulders  are  elevated  to  express  a  contemptuous  indif- 
ference and  resignation. 

In  this  manner  the  whole  body,  as  well  as  various  of  its  com- 
partments, concur  in  the  expressions,  or  the  revelation  by  out- ' 
4    ward  signs  of  the  internal  sentiments  or  state  of  the  soul. 


§  3.  Connexion  of  the  Physiognomy  and  Gestures  with  a  Pa- 

thological  Condition. 

Physiognomy,  as  delineating  the  character,  and  disclosing  the 
internal  sentiments  an4  workings  of  the  passions,  has  always  been 
a  favourite  subject  of  the  study  and  attention  of  artists,  poets,  mo- 
ralists, and  philosophers.  Lavater  attempted  to  erect  it  into  a 
science.  He  was  deficient  in  sound  physiology;  he  was  unac- 
quainted with  the  medium  of  correspondence  between  the  organs 
of  the  psycological  faculties  and  the  muscles  of  the  face,  whence 
a  positive  provision  exists  for  the  development  by  external  signs 
of  internal  feelings.  The  law  of  correspondence,  or  analogy  of 
organs,  had  not  then  been  established,  by  which  a  positive  de- 
duction of  the  character  of  an  organ  or  faculty  may  be  formed 
from  another.  His  system  is,  consequently,  defective.  It  does 
not  repose  on  a  durable  basis  founded  on  principles  drawn  from  na- 
ture, but  consists  in  a  series  of  empirical  observations,  derived 
from  his  per^nal  experience,  and  are  mere  evidences  of  his 
acuteness  and  sagj^city.  ^ 

To  the  physician  moral  physiognomy  is  not  without  interest, 
importance,  or  utility  in  his  profession.  But  medical  physiog- 
nomy, intimately  associated  with  the  diagnosis  and  prognosis  of 
disease,  is  an  object  meriting  particularly  his  cultivation.  Nume- 
rous affections  of  the  internal  organs  communicate  peculiar  ex- 
pressions to  the  countenance,  instantly  detected  by  an  experienced 
eye,  and  enlightening  the  physician  as  to  their  precise  condition. 

The  expressions,  it  cannot  be  properly  said,  are  themselves  the 
subjects  of  disease,  but  they  are  more  or  less  affecte^.  in  the  mor- 
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bid  states  of  the  economy,  and  become  important  as  symptoms, 
furnishing  signs  indicating  the  seats  of  lesions. 

From  the  preceding  investigations,  it  is  obvious*  tH^t  the  affec- 
tions of  the  propensities  and  sentiments  will  be  designated  by 
their  outward  representatives,  the  physiognomical  expressions. 
It  is  also  apparent,  that  whatever  will  destroy  the  connexion  of 
the  portio  dura  of  the  seventh  pair  of  nerves,  with  th&medulla  ob- 
longata, will  paralyse  the  muscles  of  the  face  in  respect  to  the 
expressions  and  the  respiratory  actions.  Thus  tumours  at  the  base 
of  the  brain,  or  in  any  part  alon^  the  course  of  this  nerve  may 
produce  this  resylt.  I  saw  a  patient  who  complained  of  violent 
pain  in  the  left  ear,  with  head-ache,  and  some  tumefaction  about 
the  angle  of  the  jaw.  In  a  iew  days  the  left  side  of  the  face  was 
paralysed  for  the  movements  of  the  expressions.  Smiling  or  laugh- 
ing produced  distortion,  the  left  side  of  the  mouth  and  face  remain- 
ing immoveable';  yet  the  lips  could  be  moved  by  volition,  and  the 
sensibility  was  unimpaired.  The  different  offices  of  the  nerves 
of  the  face  afford  a  clear  solution  of  these  phenomena. 

The  pathological  signs  furnished  by  the  physiognomy  are  nu- 
merous. They  are  derived  from  the  colour  of  the  skin,  the  con- 
tractions of  the  facial  muscles,  the  expression  of  the  countenance, 
and  its  state  of  repletion  or  fullness.  This  is  not  the  place  to 
enter  into  the  details  of  each;  they  belong  to  diagnostics  and  se- 
miology. I  shall  here  confine  myself  to  remark,  in  a  general 
way,  that  the  eye  gives  the  clearest  and  strongest  indications  of 
the  state  of  sanguine  irritation  of  the  brain;  and  the  mouth,  and 
lower  portion  of  the  face,  manifests  by  its  expressions  the  dis- 
eases of  the  thoracic  viscera  and  stomach. 

§  4.  Phonaiion  or  Voice. 

f  %      4- 

The  expressions  depicted  in  the  physiognomy,  and  exhibited 
by  gestures,  are  addressed  to  the  eye;  others  are  made  known  to 
the  sense  of  hearing,  and  are  communicated  by  the  voiee,  and  the 
modifications  it  is  made  to  undergo. 

Simple  as  the  voice,  and  its  modifying  expressions  may  ap- 
pear to  those  who  have  not  reflected  on  their  formation,  their 
production  requires  «  very  complicated  apparatus. 

A  brief  notice  of  the  organs  of  the  voice,  the  mode  of  its  pro- 


duction, and  that  of  its  modifications,  becomes  necessary  to  com- 
prehend the  physiological  and  pathological  phenomena  they  ma« 
nifest;  and  that  present  themselves  to  the  attention  and  investi- 
gation of  the  medical  practitioner. 

§5.  Organs  o/ the  Voice. 

Sound,  constituting  voice,  is  an  effect  of  a  physical  property  of 
air,  or  its  capacity  of  vibrating.  Accordingly,  the  apparatus  of 
the  voice  is  adapted  to  this  property,  bringing  it  into  play,  as  in 
the  organs  of  hearing  and  seeing,  attention  is  paid  in  their  struc- 
ture to  the  physical  properties  of  sound  and  light. 

The  apparatus  of  the  vojce  comprehends  two  series  of  organs; 
the  first,  arranged  to  produce  the  physical  conditions  on  which  it 
depends;  the  second,  to  impart  the  vital  movements  and  condi- 
tions that  give  effect  to  the  first 

The  organs  of  the  first  series  are,  the  larynx,  th*e  proper  organ 
of  the  voice,  the  trachea  and  pulmonary  organs,  the  muscles  of 
respiration,  and  the  fauces,  mouth,  and  nares,  forming  the  vocal 
tube.     The  last  series  are  nervous  organs. 

The  larynx  is  constructed  on  the  principles  of  a  musical  instru- 
ment It  is  a  cylindrical  tube,  somewhat  of  the  shape  of  a  re- 
versed cone,  composed  of  separate  cartilages  moveable  on  each 
other,  and  placed  on  the  summit  of  the  trachea.  At  its  upper  ex- 
tremity is  fbrmed  a  chink  or  narrow  aperture  of  a  triangular 
shape,  called  the  rima  glottidis,  made  by  two  ligaments,  the  in- 
ferior vocal  cords,  elastic,  fibrous,  and  vibratile,  against  which  the 
air  in  expiration  strikes  in  the  production  of  the  voice. 

These  ligaments  extend  from  the  bases  of  two  small  cartilages, 
called  the  arytaenoid,  articulated  loosely  on  the  posterior  of  the 
cricoid  cartilage,  so  as  to  have  free  motion.  The  tension  or  re- 
laxation of  these  ligaments,  and  the  greater  or  less  extent  given 
to  the  opening  of  the  rima,  influence  the  voice. 

At  the  superior  part  of  the  larynx,  behind  the  base  of  the 
tongue,  is  a  fibro-cartilage  of  an  ellipsoid  form,  named  the  epi- 
glottis. It  serves  to  close  the  glottis  in  some  movements,  but  it 
appears  principally  to  be  intended  to  render  the  larynx  more  per- 
fect as  a  musical  instrument.  Without  it  the  voice,  when  swelled 
to  a  certain  pitch,  wpuld  be  liable  to  break  suddenly  into  a  higher 
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note,  as  was  observable  in  the  clarinette,  until  this  defect  was  re- 
medied, in  that  instrument,  by  placing  a  tongue  of  elastic  sub- 
stance above  the  reed  acting  like  the  epiglottis,  and  breaking  the 
current  of  air. 

The  larynx  is  capable  of  being  moved  in  whole  or  in  part  It 
is  elevated  or  depressed  by  the  muscles  that  act  in  a  similar  man- 
ner on  the  OS  hyoides  and  pharynx.  By  this  means  the  vocal  tube 
is  shortened  or  lengthened,  modifying  the  tone  of  the  voice j  the 
depression  producing  grave,  the  elevation  acute  ttotes. 

Several  muscles  are  provided  for  the  partial  movements  that 
occur  in  the  larynx,  moving  its  cartilages  on  each  other,  and 
enlarging  or  diminishing  the  rima  glottidis.  One  of  these,  named 
.  thyro-ary taenoidean,  extends  from  the  thyroid  to  the  ary taenoid 
cartilages  on  each  side,  and  executes  an  important  office  in  the 
formation  and  modulation  of  the  voite.  The  vocal  cords,  accord- 
ing to  Dutrochet  and  Magendie,  are  not  in  reality  ligaments,  but 
aponeuroses,  belonging  to  these  muscles,  which  they  cover. 
Hence  the  contractions  of  these  muscles  directly  act  on  the  air 
passing  through  the  rima. 

The  larynx  is  lined  throughout  by  mucous  membrane,  conti- 
nuous from  that  of  the  mouth  above,  and  that  of  the  trachea  be- 
low. It  is  very  resisting,  and  contains  cryptae,  furnishing  a  mu- 
cous, lubricating  fluid.  The  alteration  of  this  membrane  by  dis- 
ease, as  its  inflammation,  unusual  aridity,  thickening,  or  its  simple 
turgescence,  occasions  decided  alteration  in  the  voice,  and  some- 
times aphonia,  more  or  less  complete.  From  acquiring  an  cedema- 
tous  state,  or  by  the  efiusion  on  its  surface  of  coagulating  lymph,  the 
rima  may  become  obstructed  to  a  degree  threatening  sufibcation. 

The  trachea,  and  the  pulmonary  organs,  conduct  to  the  larynx, 
and  supply  the  air  requisite  for  the  formation  of  the  voice.  No 
animals  possess  voice  properly  that  have  not  pulmonary  organs. 
The  lungs,  in  the  phenomena  of  the  voice,  act  as  the  bellows  to 
the  organ,  and  the  bag  in  the  bag-pipes.  The  voice  depends  as 
to  its  powers,  fullness,  and  extent,  upon  the  volume  of  these  or- 
gans, and  the  quantity  of  air  they  furnish.  In  phthisis  pulmo- 
nalis  aphonia  frequently  occurs,  from  the  diminished  capacity  of 
the  lungs,  by  the  development  in  them  of  tubercles. 

The  muscles  of  respiration,  propelling  the  air  from  the  lungs, 
are  agents  in  the  production  ot  the  voice.  The  power  of  the  mus- 


cles, by  the  force  given  to  the  expiratory  effort,  regulate  its 
strength  and  extent;  and,  being  governed  by  the  will,  bring  the 
voice  under  its  dominion.  In  extreme  muscular  debility  the  voice 
is  faint,  and  almost  suppressed  from  the  feebleness  of  the  respira- 
tory actions,  and  the  incapacity  to  expel  the  air  with  force 
through  the  larynx. 

The  fauces,  mouth,  and  nares,or  the  vocal  tube,  are  the  last  por- 
tions of  the  vocal  apparatus.  Through  them  the  sound  of  the  voice 
is  propelled,  and,  in  its  course  along  these  passages,  is  modified  in  its 
tone.  This  is  shown  in  the  efiect  caused  by  closing  the  nostrils,  by 
their  obstruction  from  a  polypus,  or  their  inflammation,  when  it  ac- 
quires what  is  called  the  nasal  sound.  Defects  in  the  palate  most 
seriously  injure  the  voice,  and,  when  considerable,  render  its  mu- 
sical and  articulated  modifications  almost  impossible.  The  inte- 
rior of  the  mouth,  the  tongue,  the  lips,  and  especially  the  open- 
ing of  the  mouth,  all  produce  an  efiect  over  the  tone  of  the  voice. 

The  nervous  power  animating  the  organs  of  the  voice,  ema- 
natps  from  the  medulla  oblongata.  The  respiratory  system  of 
nerves  concurs  in  the  movements  producing  and  regulating  the 
voice.  But  the  nerves  on  which  more  immediately  depends  the 
formation  of  the  voice,  are  the  superior  laryngeal,  and  the  inferior 
laryngeal,  or  recurrent  nerves.  These  proceed  from  the  eighth 
pair,  and  are  distributed^ to  the  intrinsic  muscles  of  the  larynx. 
The  division  of  oqe  of  these  nerves,  enfeebles  the  voice,  but  the 
section  of  both,  entails  its  complete  extinction.  « 

§  6.  Production  of  the  Voice  and  its  Modifications, 

The  proper  organ  in  which  the  sonorous  vibrations  causing  the 
voice  are  produced,  is  the  larynx.  The  other  organs  are  only 
accessory.  The  air  inhaled  into  the  lungs,  when  expired,  is  driven 
through  the  larynx;  and  this  is  the  period  when  the  voice  is  pro- 
duced. At  this  time,  if  the  vocal  cords  be  rendered  tense  by  the 
muscles  of  the  glottis,  and  the  expired  air  be  propelled  against 
them,  vibrations  are  occasioned  in  it,  producing  sound,  modu- 
lated at  will,  by  the  contractions  of  the  intrinsic  muscles  of  the 
larynx,  especially  those  of  the  glottis.  The  opening  of  the  glottis, 
or  its  two  ligaments,  the  vocal  cords,  is  the  part  of  the  larynx 
where  the  voice  is  actually  formed.   Their  destruction,  as  Bichat 
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and  Magendle  have  shown,  causes* obliteration  of  the  voice,  an- 
efifect  that  does  not  ensue  from  the  destruction  of  other  parts  of 
this  structure. 

The  larynx  is  a  vocal  instrument  combining  the  principles  of  a 
wind,  and  a  reed  instrument:  it  differs,  however,  from  all  artificial^ 
instruments;  to  none  of  which  it  can  be  compared  in  an  absolute 
manner.  The  vital  contractions  of  the  thyro-arytenoidean  mus- 
cles, of  which  the  vocal  cords  are  aponeuroses,  are  essential  to  the 
formation  of  the  voice,  and,  in  this  respect,  no  instrument  can 
bear  any  analogy  to  the  organ  of  the  voice. 

The  voice,  produced  in  the  manner  described,  is  susceptible  of 
numerous  modifications.  In  these  consist  the  vocal  expressions.  * 
Less  numerous  than  the  expressions  of  the  physiognomy  and 
gestures,  their  number  is  still  very  considerable,  and  they  impart 
with  energy  and  certainty  the  state  of  the  wants,  propensities, 
and  internal  sensations;  or  convey  with  clearness  and  precision 
the  sentiments  and  thoughts.  The  expressive  phenomena  of  the 
voice  compose,  therefore,  two  classes;  the  one  representing,  the 
wants  of  the  organization,  the  state  of  its  being,  the  passions  that 
agitate  it:  the  other  corresponding  with  the  operations  of  the  senti- 
ments, and  communicating  the  ideas  originated  in  the  intellect  or 
understanding.  The  first  order  of  phenomena  are  instinctive,  and 
are  attached  to  the  condition  of  the  organs:  tlie  second  are  arbi- 
trary, or  conventional,  and  are  devised  by  human  ingenuity. 

« 
•  * 

a.  Instinctive  or  •Effective  Vocal  Expressions, 

All  animals  possessing  voice,  are  capable  of  communicating  by 
it  their  wants  and  sensations.  The -acts  for  this  purpose  are  in- 
stinctive, are  independent  of  any  positive  volition,  and  are  fre- 
quently executed  in  opposition  to  its  mandates  when  attempts  are 
made  to  suppress  them:  they  are  present  in  earliest  infancy,  and 
are  not  called  into  existence  by  education. 

The  instinctive  vocal  expressions  are  modifications  of  the  voice, 
produced  by  contractions  of  the  muscles  of  the  larynx.  Power- 
ful sensations  and  emotions  excite  these  muscles,  convulsively,  as  . 
it  were,  occasioning  a  variety  of  sounds,  while  those  of  a  light 
character  exercise  no  influence  over  them,  and  are  not  manifested 
in  the  voice. 


This  order  of  expressions  consists  of  various  and  diversified 
phenonfiena.  Every  animal  has  its  peculiar  vocul  sounds  or  cries, 
comprehended  by  its  own  species,  and  by  those  of  nearly  similar 
organization.  They  differ  fVom  each  other  by  inappreciable  tones, 
but  are,  notwithstanding,  expressive  of  every  variety  of  sensation 
and  emotion.  They  announce  pressing  wants,  they  proclaim  buf- 
fering, they  declare  apprehensions;  they  menace,  th^y  caution, 
they  solicit,  they  implore,  they  repel:  they  express  love  and 
hatred;  joy  and  sorrow;  pleasure  and  pain;  surprise  and  terror. 
In  fine,  the  vocal  instinctive  expressions  ^re  as  numerous  as  the 
sensations  and  sentiments  to  be  expressed.     Even  theexpressiori 
"of  the  same  kind  of  feeling  corresponds  with  its  different  degrees. 
An  experienced  accoucheur  is  enabled  by  the  cries  of  labour  to 
determine  the  progress  it  has  mide,  and  the  prospect  of  approach- 
ing delivery.  Every  variety  of  visceral  suffering,  when  intensely 
severe,  is  attended  with  some  peculiar  vocal  expression,  indica^' 
tive  of  its  character.     The  study  of  these  often  tlifows  light  on 
the  diagnosis,  and  assists  the  practitioner  in  forming  the  prog- 
nosis of  disease. 

The  instinctive  vocal  expressions  can  scarcely  be  said  to  be,  at 
any  time,  the  subjects  of  disease.  They  are  frequently  symptoms, 
especially  in  disorders  involving  the  nervous  system.  In  hyste- 
rical paroxysms  the  muscles  of  the  larynx  are  sometimes  affected 
with  spasms,  and  cause  various  vocal  expressive  sounds.  Hydro- 
phobia always  offers,  as  a  pathognomonic  sign,  excessive  irrita- 
bility and  sensibility  of  the  mucous  membrane  of  the  larynx,  its 
muscles  and  nerves,  so  that  an  effort  to  swallow,  or  the  contact 
of  cold  air  will  excite  spasmodic  contractions,  and  threaten  suf- 
focation. In  the  course  of  the  disease,  the  contractions  of  the  la- 
ryngeal muscles  often  cause  vocal  sounds  simulating  the  cries 

and  sounds  uttered  by  animals. 

.  "f 

b,  Jirhitrary  Vocal  Expressions^  or  Speech, 

The  capacity  to  form  ideas,  and  create  abstractions  in  the  in- 
tellect, implies  the  power  to  communicate  them  to  others.  This 
Is  accomplished  by  language  or  conventional  signs,  which  consist 
of  gestures  or  the  language  of  actions,  and  of  speech.  It  is  probable 
that  all  animals  possess  some  kind  of  language,  adapted  to  their 
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limited  capacities,  and  restricted  intellectual  operations.  Man 
alone  enj^nrs  this  faculty  in  an  eminent  degree,  and  is  the  sole 
possessor  of  speech.  « 

Speech  differs  from  the  instinctive  vocal  expressions  in  the  or> 
gans  of  its  formation,  in  the  mode  of  its  production,  and  the  pur- 
poses it  fulfils. 

Ist  The  instinctive  vocal  expressions,  it  has  been  shown,  are 
modifications  of  the  voice  produced  in  the  larynx,  and  caused  by 
contractions  of  the  laryngeal  muscles.  Speech  is  the  voice  ar- 
ticulated. This  last  operation  is  accomplished  in  the  vocal  tube 
superior  to  the  larynx,  giving  issue  to  the  voice,  and  is  effected 
by  the  moveable  portions  of  the  fauces,  the  tongue,  and  the  lips. 

2d.  The  vocal  instinctive  expressions  are  involuntary,  and  re- 
sult from  intense  sensations,  or  strong  emotions.  Speech  is  al- 
ways voluntary,  and  requires  the  action  of  an  intellectual  faculty, 
or  organ.  It  has  been  conjectured  that  the  faculty  of  speech  de- 
pended on  the  formation  of  the  human  larynx.  But  this  is  not 
the  cause  bestowing  that  faculty  on  man.  Speech,  or  articulated 
sound,  is  not  produced,  as  has  been  shown,  iti  the  larynx,  but  by 
the  movements  of  organs  directed  by  volition.  It  is  the  posses- 
sion of  an  especial  intellectual  organ  to  which  man  is  indebted 
for  this  exclusive  and  elevated  attribute.  By  the  action  of  this 
organ,  on  those  of  the  voluntary  motiojis,  muscular  actions  of  the 
organs  of  speech  are  induced,  producing  arbitrary  sounds,  adopted 
as  the  representatives  of  s|pecial  ideas.  Were  it  possible  for  two 
human  beings,  who  had  never  been  taught  a  language,  to  be 
piticed  on  an  uninhabited  island,  they  would  soon  invent  a  vocal 
language,  becoming  enriched  with  words,  and  extended  in  its  sig- 
nifications, with  the  increase  of  the  wants,  and  the  multiplicity 
of  the  sensations.  Animals  are  destitute  of  speech,  because  they 
have  not  been  provided  with  an  intellectual  Organ  for  artificial 
language.  « 

3d.  Each  fulfils  a  different  purpose.  The  vocal  instinctive  ex- 
pressions are  provided  for  the  individual  and  social  interests  of 
the  being.  While  they  express  his  sentiments,  and  proclaim  his 
wants  and  feelings,  they  excite  a  sympathetic  emotion,  or  call  fa- 
culties into  operation,  that  may  elicit  the  required  actions.  At  the 
voice  of  suffering  and  distress,  all  who  hear  it,  are  impelled  by 
internet  iceiingo  to  aiiord  6uccuui  and  relief.     Arbitrary  or  con- 


Teutional  language,  communicates  ideas  or  intellectual  operations, 
and  is  intended  to  advance  the  moral  improvement  of  man,  by 
extending  the  sphere  of  his  knowledge,  and  thus  imparting  to 
him  wisdom. 

The  production  of  speech  is  a  complex  operation,  requiring  the 
concurrent  actions  of  different  organs.  The  voice,  produced  as  has 
been  described,  inessential  for  speech,  and,  consequently,  likewise 
are  its  organs.  Equally  so  are  the  motions  of  the  vocal  tube,  extend- 
ing; from  the  rima  glottidis  to  the  mouth,  modifying  the  voice,  and 
with  the  tongue,  lips,  and  cheeks,  breaking  the  vocal  sound;  ren- 
^TO-ing  it  articulate,  and  giving  it  terminations,  thus  forming  words. 
These  motions  are,  however,  voluntary,  and  are  excited  by  nerves 
proceeding  from  the  nervous  organs  of  voluntary  movements. 
But  these  could  not  of  themselves  form  language;  and  must  act 
under  the  influence  and  direction  of  an  intellectual  organ,  recog- 
nisinjfsounds  as  the  representatives  of  ideas.  Such  is  the  mecha- 
nism producing  speech. 

Speech  is  frequently  defective  from  some  vice  in  the  articula- 
tion. The  formation  and  pronunciation  of  words,  being  arti- 
ficial processes,  are  acquired  with  slowness  and  diflSculty.  Hence 
speech  is  liable  to  defects  from  mal-conformation  of  some  parts 
of  the  vocal  tube,  from  improper  habits  formed  during  its  ac- 
quirement, or  from  a  want  of  synchronism  in  the  action  of  the 
organs  requisite  to  its  production. 

The  principal  of  these  defects  is#stammering,  or  stuttering, 
(psellismus.)  It  consists  in  a  difficulty  of  commencing  articulate 
sounds,  which  are  delayed  a  considerable  time,  and  accomplished 
only  after  reiterated  painful  efforts,  attended  with  a  convulsive 
action  of  the  muscles. 

Many  attempts  have  been  made  to  give  an  explanation  of  the 
eause  of  this  defect,  and  various  modes  to  remedy  it  have  been 
suggested.  But  as  these  theories  were  unfounded,  the  remedies 
proved  6f  no  utility.  The  true  cause  of  stuttering  has,  I  am  dis- 
posed to  believe,  been  detected  by  Dr.  Henry  M'Cormac,  and. 
announced  in  a  treatise  he  has  published  on  this  subjfct*  In 
most  cases  the  proximate  cause,  he  asserts,  *'  arises  from  the  pa- 

*  A  Treatise  on  the  Caute  and  Cure  of  IletiUtion  of  Speech  or  Stammer- 
in|^.    By  Henry  M'Cormac,  H.  D. 
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tient  endearouring  to  utter  words,  or  any  other  manife$tati<M|i^^ 
the  voicayivhen  the  air  in  the  lungs  is  exhausted)  and  they  are 
in  a  state  "If  collapse,  or  nearly  so."  .  Another  cause,  that  occa- 
sionally gives  origin  to  this  difficulty,  is>the  attempt  to  pro- 
nounce words  or  letters  in  the  act  of  inspiration,  instead  of.  ex- 
piration. 

The  theory  of  stammering  haying  been  determined,  the  means 
to  rectify  it  are  immediately  suggested.  This  consists  in  reversing 
the  mode  of  speaking  in  stuttering;  that  is,  to  take  a  full  inspira- 
tion, and  to  expire  the  breath  strongly  whenever  the  attemf^  to 
speak  is  made.  When  the  vicious  habit  has  become  very  inlk- 
terate  by  time,  it  is  not  easily  destroyed.  It  is,  then,  necessary 
to  commence  pronouncing  in  this  manner  the  vowels;  subse- 
quently the  consonants,  and  afterwards  proceed  to  syllables,  and 
finally  to  words.  By  perseverance  in  this  system,  the  most  con- 
firmed stutterers  can  be  cured  of  this  most  unpleasant  infirmity, 
which  sometimes  nearly  excludes  them  from  society. 

Lisping  is  a  defect  of  much  lighter  character,  and  may  always 
be  removed  by  care  in  pronunciation. 

s 

§  T.  S^ech  as  Connected  with  dTPathologkal  State, 

Speech  is  often  afiected  in  disease,  and  furnishes  signs  of  great 
value  to  the  practitioner  in  determining  the  seats  and  character 
of  the  afiection.  ^ 

Infiammation  of  the  tongue,  or  the  other  parts  employed  in  ar- 
tiAilation,  by  destroying  their  mobility,  causes  impediments  in 
the  exercise  of  this  faculty.  The  extreme  aridness  of  the  lining 
mucous  membrane  of  the  mouth,  in  the  advanced  stages  of  fevera, 
affects  speech  in  a  similar  manner,  rendering  it  inarticulate. 

Ulcers  in  the  larynx  and  trachea,  congestions  of  the  lungs,* 
some  cases  of  phthisis,  &c.  by  injuring  the  voice,  reduce  speeoh 
to  whispering,  which  is  articulate  sounds  produced  in  the  mouth 
without  voice. 

Afire<|(ions  of  the  nervous  structure,  implicating  some  one  pf 
the  organs  essential  to  speech,  may  injure  this  faculty,  or  entirely 
destroy  it,  producing  mutism  or  dumbness.  Lesion  of  the  recur- 
rent nerves,  causing  aphonia  or  loss  of  voice,  will  have  this  re- 
suit,    ii  wiii  succeed  to  an  injury  of  the  nerves  ©f  voluntary  mo- 
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tioiii»«upplying  the  tongue,  lips,  &c.  paralysing  them,  and  pre- 
venting articulation ;« and  lastly,  it  may  be  caused  by  a  ^rebral 
afifection  invjj^lving  the  organ  of  artificial  language,  and  suspend- 
ing its  operation.  The  organs  of  the  voluntary  movements  of  the 
tongue,  lips,  &c.  cannot,  then,  direct  the  specific  motions  neces- 
sary for  the  formation  of  articulate  sounds  or  worc^ .  Mutism 
from  this  last  cause  may  be  knoiVn  by  the  persistence  of  the 
voice,  and  the  perfect  mobility  of  thei|organs  of  articulation  or 
pronunciation. 

Dumbness  is  a  symptom  at  times  attending  on  cerelH'al  dis- 
eases, and  when  it  occurs  in  fevers  is  generally  a  fatal  sign.  In 
the  American  Journal  of  the  Medical  Sciences,*  I  have  published 
a  case  of  total  loss  of  language,  vocal  and  written,  temporarily 
produced  by  cerebral  congestion,  and  unattended  with  any  other 
functional  disorder.  Speech  was  immediately  restored  by  copious 
bleeding.  This  case  is  incapable  of  any  other  explanation,  than 
that  furnished  by  the  doctrine  of  a  specifio  intellectual  organ  for 
language.  Two  other  cases  have  subsequently  copie  to  my  know- 
ledge. The  one  occurred  in  a  girl  attacked  with  fever,  accompa- 
nied with,  violent  cerebral  symptoms.  She  was  brought  into  the 
Alms-house  Infirmary  iqithe  advanced  period  of  the  disease.  The 
cerebral  excitement  was  reduced  by  repeated  local  depletion,  but 
she  remains  dumb,  though  in  possession  of  all  her  faculties;  she 
can  comprehend  every  thing  said  to  her,  and  is  able  to  commu* 
nicate  her  wants  by  signs.  All  the  ofgans  concerned  in  the  me- 
chanical process  of  voice  and  speech,  preserve  their  integrity,  yet 
she  is  incapable  of  forming  words  or  any  articulate  sound.  Ttie 
other  case  is  that  of  a  gentleman  residing  a  few  miles  from  the 
city,  and  at  present  under  theniharge  of  Dr.  Betton,  of  Gernuin- 
town,  and  Dr.  Moore,  of  this  city.  While  engaged  in  superin- 
'  tending  a  merchant  flour-mill,  of  which  he  is  proprietor,  he  sud- 
denly lost  his  speech,  without  suffering  any  other  apparent  afiiec- 
tion,  than  the  incapacity  of  expressing  his  ideas  hy  articulate 
sounds,  or  even  writing.  The  voice  was  unaffected,  and  the  or- 
gans of  vocal  articulation  enjoyed  their  perfect  mobility.  He  has, 
after  active  depletion,  recovered  the  power  of  speaking  a  few  words. 

Speech  oiTers  modifications,  the  consequences  of  disease.  These 

•  V«d.  3,  No.  VI.  for  February,  1829,  p.  272. 
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furnish  important  information  in  illustrating  its  diagnosis,  and  are 
useful  ^5  semiotic  indications.  The  principal  of  these  changes 
are,  constant  muttering,  or  speaking  between  the  teetji;  a  rapidity 
or  slowness  of  speech  unnatural  to  the  patient;  taciturnity; 
obstinate  silence;  with  stuttering,  &c.  The  alterations  of  speecli 
supervening  in  disease,  are  in  general  indicative  of  affections  of 
the  brain. 

§  8.  0/  VocahMiLsick  or  Musical  Language. 

Singing  is  a  mode  of  expression  belonging  to  man,*  and  to  some 
animals.  It  is  the  voice  modulated  to  sounds  of  mdody  and  har- 
mony. In  singing,  as  in  speaking,  an  intellectual  faculty  presides 
over,  and  determines  the  specific  movements  of  the  vocal  organs, 
requisite  for  the  production  of  the  sounds  and  their  combination, 
of  which  this  act  consists. 

The  talent  for  musick  and  singing  does  not  depend  immediately 
on  the  ear  or  the  voice.  They  are  only  accessories  necessary  for 
its  exercise.  Hearing  may  be  possessed  of  the  most  exquisite  de- 
licacy; the  voice  may  be  of  inimitable  sweetness;  yet  the  indi- 
vidual may  be  perfectly  incapable  of  understanding,  or  feeling  the 
differences  of  musical  tones,  or  thfe  value  of  their  combinations. 
Others  who  have  an  indifferent  voice,  are,  however,  often  excellent 
singers;  and  those  whose  hearing  is  defective,  may,  notwithstand- 
ing, be  accomplished  musicians. 

Time  enters  into  the  composition  of  musical  sounds,  and  the 
possession  of  a  faculty  for  its  perception  is  a  necessary  integrant  to 
a  perfect  musical  talent.  There  are  persons  who  have  a  delicate 
sense  as  to  tones,  but  cannot  understand  time;  while  others,  most 
admirable  timists,  cannot  distinguish  between  a  sharp  and  a  flat. 

Musick  is,  thus,  seen  to  be  a  mode  of  expression  founded  in  na- 
ture, and  connected  with  our  organization.  It  is  not,  as  has  been 
supposed,  a  mere  invention  for  amusement,  but  the  development 
of  an  instinctive  and  fundamental  want  of  human  nature.  It  is 
true,  civilization  and  the  advancement  of  knowledge  have  im- 
proved and  refined  its  execution,  and  rendered  it  capable  of  rising 
above  the  coarse  expression  of  the  grosser  senses,  into  the  deli- 
neation of  the  more  elevated  conceptions  of  refined  sentiments 
and  intellectual  thoughts.    But  it  is  not  the  less  natural  because 


it  is  cultivated.  The  same  results  have  attended  fanguage,  and 
none  will  contend,  because  it  has  been  improved,  and  received  an 
artificial  polish,  by  the  exertions  of  genius,  that  language  is, 
therefore,  a  mere  device  of  talented  men,  and  not  founded  in  our 
social  wants,  and  the  constitution  of  our  nature. 

Musick  being  a  mode  of  the  faculty  of  expression,  bears  a  rela- 
tion to  the  sensations,  to  the  sentiments  or  moral  faculties,  and, 
even,  to  those  of  the  intellect,  whose  operations  the  expressions 
communicate  and  excite.  Musick  is  not,  cpnsequently,  of  the  same 
kind,  but  differs  in  its  genius,  in  its  style,  in  its  composition,  ac- 
cording to  the  faculties  with  which  it  is  in  relation.  Those  whose'' 
organization  is  endowed  with  an  exalted  sensibility,  delight  in, 
and  cultivate  music  composed  of  the  most  melodious  sounds, 
having  a  perfect  accordance.  Enjoying  from  these  an  exquisite 
pleasure,  they  seek  not  to  awaken  profounder  emotions.  This  is 
the  character  of  Italian  musick:  it  belongs  to,  and  emanates  from, 
the  sensations.  It  consists  in  the  combination  of  the  most  delight- 
ful and  pleasing  sounds;  it  astonishes  by  brilliant  and  rapid  pas- 
sages, and  the  contrasts  of  tones,  from  the  highest  to  the  lowest 
notes  of  the  musical  scale:  it  calls  into  exercise,  and  delights  in 
displaying  all  the  powers  of  those  flexible  and  melodious  voices, 
so  frequent  in  the  delicate  organs  of  its  singers. 

In  other  climates,  where  sensibility  is  more  obtuse,  musick  is 
the  language  of  the  sentiments,  of  the  passions,  and  even  of  thrtn- 
tellect.  Its  object  is  to  hold  a  relation  with  the  interior  affections, 
to  seize  on  the  heart,  to  express  its  emotions,  and  to  excite  them 
into  action;  or  to  exhibit  perfect  imitations  of  exterior  objects.  It 
attempts  then  to  impart  by  sounds  the  expression  of  thoughts,  to 
paint  the  emotions  and  thfe  passions,  to  imitate,  and  convey  im- 
pressions of  various  things  and  ^cts  in  nature.  Musick  with 
them  is  a  faculty  of  expression,  an4  an  art  of  imiUtion.  It  is  ad- 
dressed, not  to  the  sensations,  but  to  the  moral  being  of  man,  and 
to  attain  iU  object,  employs  souqd^  of  the  greatest  force  and 
energy;  while,  to  perfect  its  imitativ'e  powers,  it  employs  com- 
binations of  strange,  and,  sometimes,  discordant  sounds.  This  is 
the  musick  of  Germany,  and  was  for  a  period  that  of  France, 
subsequent  to  the  memorable  triumph  of  Gluck.*     Since  that  pe^ 

•  There  is  no  English  musick,  except  the  ballad. 
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riod  the  musick  of  France  haS  assumed  a  mixed  character;  it  is 
less  passionate  t^nd  imitative,  knd  combines  more  of  melody  and 
pleasing  soun4»ln  its  composition. 

The  different  species  of  musical  style  and  composition,  are  dif- 
ferent modes  of  expression;  Ihey  are  different  dialects,  and  are  ad- 
dressed to  different  faculties.  They  are  not,  eonsequently,  mere 
accidental  variations;  but  are  fodnded  {il  nature,  and  connected 
with  our  organization.  The  dispute  respecting  their  relative  su- 
periority and  excellf  nc^is  idle;  each  is  appropriate>  and  has  its 
peculiar  merit  v  "    •• 

The  connexion  of  this  md8eSf^8Tpressi»rt  wf^  the  patholo- 
gical state,  is  not  of  sufficient  importance  to  engage,  ^t  this  tiin%, 
especial  attention. 

Musick,  as  a  resource  of  therapeutics,  and  a  means  of  hygiene, 
was  not  neglected  by  the  ancient,  particularly  the  Greek  physi- 
cians. It  possesses  unquestionable  powers  in  modifying  the  ac- 
.  tions  of  the  nervous  system,  and  may  be  resorted  to  with  decisive 
advantage.  In  a  distressing  case  of  epilepsy  iti  the  neighbour- 
hood of  this  city,  musick  was  the  only  means  successful  in  ar- 
resting the  paroxysms. 


CHAPTER  VIII. 


0/  Sleep  and  Dreams. 

None  of  our  organs  are  cabbie  of  sustaining  unceasing  action, 
without  suffering  in  their  funfrons,  unless  the  heart  be  considered 
tn  exception;  yet,  in  this  organ,  the  periods  of  its  repo^  are 
equal  to  those  of  its  action.  Intermittence  of  action  is  a  law  of 
the  organization,  indispensal>te  to  its  healthy  condition.  This  law 
is  absolute  in  respect  to  the  organs  and  functions  of  relation;  it 
cannot  be  dispensed  with,  and  is  manifested  in  them  by  the  most 
striking  phenomena.  n 

The  repose  of  the  functions  of  relation  is  sleep;  and  this  state, 
so  peremptory  a  condition  of  existence,  nature  has  provided, 
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shall  irresistibly  be  estoblished,  at  certain  intervals,  that  can  be 
postponed  but  for  a  limited  period.  In  sleep,  the  organs  neces- 
sary to  existence  continue  their  functions,  but  those  of  the  or- 
g;ans  of  relation  are  suspended,  and  all  consciousness  of  the  exte- 
rior world,  and  even  individual  existence,  is  lost. 

The  functions  of  relation  cannot  be  exercised  beyond  a  deter- 
minate period:  they  are  exhausted  by  action.  They  would  thus 
appear  to  depend  upon  a  force  produced  in  the  nervous  organs, 
wasted  by  their  exercise,  and  experiencing  a  reparation  in  repose. 
To  accomplish  this  is  the  object  of  sleep. 

This  absolute  necessity  of  a  suspension  of  action  in  the  func- 
tions of  relation,  especially  of  the  senses  and  psycological  facul- 
ties, is  a  circumstance  remarkable  and  singular.  They  are  the 
most  immaterial  of  our  faculties,  yet  are  the  soonest  enfeebled  by 
exercise,  and  to  which  relaxation  and  absolute  rest  are  of  the  most 
indispensable  necessity. 

The  exhaustion,  succeeding  to  the  waking  state,  is  indicated 
by  internal  sensations,  constituting  the  want  of  sleep.  These  are, 
diminished  energy  of  volition  and  attention,  causing  indisposi- 
tion to  motion,  or  mental  operations;  hebetude  of  the  senses;  then 
supervene  gapings  and  pandiculations,  followed  by  incapacity  to 
keep  the  eyes  open,  to  maintain  the  head  erect,  or  support  the 
body  upright;  and  this,  no  longer  sustained  by  the  muscles, 
yields  to  the  laws  of  gravitation,  and  compels  the  assumption  of 
a  recumbent,  or  sustained  position. 

In  the  invasion  of  sleep  the  senses  first  experience  its  inroads; 
the  sight  is  dimmed,  and  the  eyelids  close;  the  taste,  smell,  and 
hearing,  are  suspended;  and,  lastly,  touch  ceases  to  be  exercised. 
The  internal  senses,  as  hunger,  thirst,  and  pain,  are  in  like  man- 
ner suppressed. 

The  intellectual  and  moral  faculties  suffer  the  same  oppressive 
lassitude;  their  exercise  becomes  languid  and  painful;  the  ideas, 
dull  and  confused,  are  formed  with  difficulty,  and  without  con- 
nexion; thought  is  at  an  end;  a  species  of  reverie,  or  rather,  de- 
lirium, succeeds;  and,  finally,  every  act  of  the  mind  is  suspended: 
perception  and  consciousness,  the  internal  evidences  of  existence, 
cease;  organic  life  alone  is  manifest;  animal  life,  for  a  time,  has 
terminated.  The  act  of  sleeping  resembles,  and  is,  in  reality,  a 
rehearsal  ol  the  act  of  dying. 

38 
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A  circumstaDce  meriting  notice  is,  that,  at  the  momeaty  mark- 
ing the  complete  supervention  of  unconsciousness,  a  sudden  coa- 
yulsive  starting  of  the  muscles  occurs.  In  a  state  of  perfect  ease, 
this  phenomenon  passes  unnoticed,  but  is  manifested  after  severe 
fatigue,  or  when  the  joints,  muscles,  or  aponeuroses,  are  painfully 
affected.  The  sudden  start,  by  the  pain  it  excites,  then  rouses 
the  individual  from  his  slumber,  and  banishes  sleep  from  his 
eyes.  I  had  a  patient  in  a  violent  attack  of  gout,  who  was  de- 
prived of  sleep  many  nights  in  succession  from  this  cause. 

In  sleep,  the  muscles  are  abandoned  to  their  own  force,  and, 
Irom  the  superiority  of  the  flexors,  the  body  and  limbs  are  thrown 
into  a  demi-flexed  position.  In  health,  the  body  generally  re- 
poses on  one  side,  and  most  frequently  it  is  the  right.  By  this 
position  the  inferior  side  of  the  thorax  is  prevented  from  ex- 
panding, and  respiration  is  chiefly  performed  by  one  lung.  The 
slower  circulation  of  the  blood,  in  sleep,  admits  of  this  diminished 
office  of  respiration.  But  in  some  affections  of  the  lungs,  (bron- 
chitis, for  instance,)  or  when  the  circulation  is  very  rapid,  both 
lungs  are  required  for  this  process,  and  the  patient  is  compelled 
to  sleep  on  his  back.  Hence,  sleeping  on  the  side  is  a  sign  of  fa- 
yourable  augury  in  disease,  except  in  pneumonia  affecting  one 
lung,  or  effusion  into  one  side  of  the  thorax. 

While,  in  sleep,  the  functions  of  relation  are  in  profound  re- 
pose, those  of  nutrition  continue  active.  It  has  been  asserted  that 
they  are  performed  with  more  energy  and  activity  at  this  period. 
A  state  of  antagonism  was,  consequently^  supposed  to  prevail 
between  the  system  of  relation  and  the  system  of  nutrition; 
that,  the  activity  of  the  one,  was  the  cause  of  the  waking  state, 
and  that  of  the  other,  occasioned  sleep;  that,  in  waking,  all  the 
movements  had  an  eccentrical  tendency,  and,  in  sleep,  were  im- 
pressed with  a  concentric  determination. 

It  is  not,  however,  certain  that  an  increased  activity  does  pre- 
vail in  the  nutritive  functions. 

The  respiration  becomes  slower,  though  it  is  profound,  ap- 
proaching to  the  stertorous  respiration  of  cerebral  congestion  and 
effusion. 

The  heart  pulsates  with  diminished  rapidity,  and  animal  heat 
is  less  developed.  The  increased  temperature,  so  frequent  during 
sleep,  is  altogether  produced  by  the  bedding,  and  warm  cover- 
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ing,  provided,  by  all  who  possess  the  means,  for  that  occasion, 
and  which  prevents  the  heat  of  the  body  from  escaping.  Be- 
sides, sleeping  frequently  occurs  after  the  principal  meal,  and 
whilst  the  system  is  under  its  stimulating  effects.  It  is  a  well 
known  fact,  that  the  impression  of  cold  on  the  body  is  more  pro- 
found, and  less  resisted  during  sleep,  than  in  waking,  under  the 
same  circumstances,  which  would  not  be,  were  calorification 
more  active. 

Digestion,  it  has  been  contended,  is  more  active  during  sleep. 
Rest,  in  the  first  periods  of  this  process,  may,  unquestionably,  fa- 
vour its  performance;  but  profound  sleep  would  appear  rather  to 
retard,  than  to  advance  it.  Of  those  who  eat  heartily  immediately 
before  retiring  to  bed,  the  far  greater  number  manifest  unequivocal 
symptoms  of  impeded  and  imperfect  digestion.  They  suffer  from 
oppression  at  the  stomach;  they  are  subject  to  all  the  horrors  of 
incubus;  and  are  liable  to  attacks  of  a  sense  of  suffocation.  The 
tongue,  in  the  morning,  is  furred,  the  mouth  pasty,  the  taste  de- 
praved, and  appetite  is  wanting. 

The  cutaneous  transpiration  is  commonly  augmented  during 
sleep,  but  this  effect  results  from  the  warmth  in  which  the  body 
is  maintained.  To  this  cause  is  to  be  attributed  the  aggravation 
of  cutaneous  affections  when  patients  are  in  bed,  and  the  predis- 
position to  those  diseases  acquired  by  the  indolent  who  indulge 
too  long  in  the  luxury  of  repose. 

The  secretion  of  urine  is  diminished  during  sleep,  at  the  same 
time  it  contains  a  larger  proportion  of  its  saline  principles,  and  is 
of  deeper  colour.  Hence  children  who  sleep  much,  and  the  in- 
dolent rich  who  lie  long  in  bed,  are  subject  to  gravel  and 
calculi. 

Nutrition  is  more  perfect  during  sleep,  but  is  not  more  active 
than  when  awake.  The  losses  of  the  economy  are,  also,  dimi- 
nished, and,  from  these  causes,  sleep  gives  a  tendency  to  obesity. 

The  duration  of  sleep,  or  the  time  requisite  for  the  reparation 
of  the  functions  of  relation,  is  from  six  to  eight  hours.  Thus  sleep 
occupies  nearly  a  third  of  life;  and  he  who  has  reached  sixty 
years,  as  it  respects  the  operations  of  the  psycological  faculties, 
including  the  time  of  infancy,  has  not  lived  more  than  twenty. 

The  duration  of  sleep  is  not  uniformly  the  same  with  all  men; 
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and  it  varies  with  the  activity  and  fatigue  of  the  waking  state. 
Some  individuals  require  a  less  period  than  others.  Napoleon 
slept  but  little;  and  Caligula,  it  is  said,  but  three  hours.  After 
exhaustion  and  fatigue,  sleep  is  necessarily  prolonged.  Intellectual 
labours  require  a  longer  period  for  the  reparation  of  the  exhaus- 
tion they  induce,  than  muscular  fatigue. 

Age  exercises  a  considerable  influence  in  this  respect  Infancy 
demands  a  profound  and  prolonged  sleep,  while  old  age  is  wake- 
ful. Females  sleep  more  than  men,  and  the  feeble  generally  re- 
quire a  larger  portion  than  the  robust. 

A  full  alimentation,  and  especially  of  animal  food,  causes  som- 
nolency, while  fasting,  vegetable  diet,  and .  cofiee,  promote  vi- 
gilance. 

No  absolute  rule  can,  then,  be  laid  down  for  the  proper  dura- 
tion of  sleep.  Of  all  the  acts  of  our  organs,  none  are  as  sus- 
ceptible of  modification,  none  may  vary  to  as  great  a  degree. 
Taking  the  most  general  medium,  it  will  be  found,  that  eight 
hours  is  about  the  natural  period  required  for  sleep.  When  too 
short  a  time  is  allotted  for  this  purpose,  the  health  of  the  system 
deteriorates,  and  premature  exhaustion  wastes  the  organs:  if  it  be 
unnaturally  indulged  in,  hebetude  of  the  senses,  and  obtuseness 
of  the  intellect,  are  brought  on. 

Sleep  presents  great  diversity  in  regard  to  its  completeness. 
After  active  mental,  and  corporeal  exertions,  it  is  usually  entire; 
as  it  is  also  in  its  first  periods.  But,  it  is  rare,  that  all  the  senses 
and  intellectual  faculties  have  experienced  the  same  exhaustion, 
and  require  a  similar  extent  of  reparation.  Some,  consequently, 
are  less  completely  suspended  than  others,  and  are  much  sooner 
roused  into  activity;  they  either  remain  sensible  to  the  impres- 
sion of  external  excitants,  or  very  soon  reacquire  a  susceptibility 
to  respond  to  them.  Sleep  will,  then,  be  less  complete;  and  espe- 
cially towards  the  period  of  awakening;  at  that  time,  as  previous 
to  complete  sleep,  a  species  of  light  delirium,  from  the  uncon- 
nected ideas  floating  in  the  mind,  is  observed  to  exist 

Sleep,  in  its  profoundness,  varies  from  a  light  dose,  a  mere  stu- 
pefaction of  the  senses,  to  a  comatose  condition  without  a  trace  of 
consciousness,  or  thought  Some  sleep  so  lightly,  their  senses  are 
so  little  steeped  in  oblivion,  they  are  roused  by  the  slightest  im- 
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pressions  on  their  senses:  others  can  scarcely  be  awakened  by  the 
loudest  noises,  and  most  violent  agitation.  A  gentleman,  formerly 
of  this  city,  now  deceased,  noted  as  a  lethargic  sleeper,  was  super- 
cargo on  board  an  Indiaman,  wrecked  in  the  Delaware  Bay  in  a 
violent  gale,  during  which  he  slept  undisturbed  by  the  confusion 
and  danger  of  the  scene. 

Perception,  in  sleep,  is  often  present  without  consciousness; 
that  is,  impressions  on  the  senses  are  perceived,  and  correspond- 
ing acts  performed,  without  specific  volition,  or  the  act  of  an  in- 
tellectual or  moral  faculty.  Irksome  postures  of  the  body  are 
changed;  when  a  limb  is  irritated  it  is  withdrawn;  and  yet  the 
mind  is  not  conscious  of  these  impressions,  nor  determines  the 
movements.  The  same  automatic  acts  occur  in  coma,  apoplexvp^ 
&c.  and  depend  alone  on  sensibility.  'm 

The  immediate  cause  of  sleep  is  a  problem  difficult  to  resolve. 
Its  object,  doubtless  is,  to  place  the  brain  and  nervous  system  in 
a  condition  for  the  exercise  of  their  functions;  to  restore  to  them 
the  susceptibility  to  receive  exterior  impressions,  and  to  perform 
internal  acts,  lost  by  their  continued  operation,  and  during  the 
waking  state.  But,  in  what  does  this  condition  and  this  suscepti- 
bility consist?  They  are  unknown.  We  have  no  means  to  de- 
termine their  nature  with  certitude. 

Do  they  consist  in  the  loss  of  a  principle  formed  in  the  nervous 
structure,  and  exhausted  by  action,  or  do  they  depend  on  a  mo^ 
dification  of  that  structure,  resulting  from  its  activity,  and  ceasing 
from  repose?  In  the  determination  of  these  questions,  it  must  be 
confessed,  we  have  little  more  than  conjectures  as  our  guides. 

In  examining  the  phenomena  attending  sleep,  many  symptoms 
are  to  be  detected,  assimilating  it  to  the  torpor  resulting  from  san- 
guine congestion  of  the  brain.  Whatever  causes  sanguine  con- 
gestion of  a  moderate  degree,  produces  somnolency,  the  intensity 
of  which  is  proportioned  to  the  extent  of  the  congestion.  All  the 
narcotics,  stimulating  the  brain  in  the  first  instance,  and  increas- 
ing its  activity,  terminate  in  the  production  of  a  congested  condi- 
tion, and  occasion  sleep.  Alcoholic  liquors  have  a  similar  mode 
of  action,  and  result  in  effects  nearly  the  same  in  their  character. 
In  like  manner,  mechanical,  or  other  compression  of  the  brain, 
wspends  intelligence,  and  produces  a  lethargic  somnolency. 
in  ail  the  preceding  instances,  a  state  having  the  strongest  ana- 
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logy  to  sleep,  ensues  from  an  excitement  of  the  cerebral  nervous 
structure,  determining  towards  it  an  afflux  of  blood,  and,  thus, 
forming  sanguine  congestion. 

During  the  waking  state,  the  functions  of  relation  are  unceas- 
ingly excited,  and  are  in  a  state  of  activity.  But  the  functional 
actions  of  an  organ  are  excitative  of  its  nutritive  actions,  and  di- 
rects to  it  an  afflux  of  sanguine  fluid,  (Prop.  2d.*)  This  process 
occurs  with  the  cerebral  organs  from  their  active  operations,  and 
the  tendency  to  a  congested  state  diminishes  their  powers,  and 
induces  sleep.  When  the  waking  state  is  extended  considerably 
beyond  its  natural  period,  and  the  excitement  of  the  brain  is  con- 
tinued, the  face  becomes  turgid  and  flushed,  the  eyes  are  injected, 
the  head  is  heated,  and  a  sentiment  of  fullness  is  experienced. 
Here  are  exhibited  striking  evidences  of  the  sanguine  afflux  and 
turgescence  established  on  the  brain.  If  sleep  be  forcibly  pre- 
vented, these  symptoms  augment,  a  true  pathological  state  en- 
sues, eventuating  in  death.  The  Romans,  with  a  barbarous  re- 
finement in  cruelty,  doomed  Perseus  to  this  terrible  death. 

The  accumulation  of  blood  in  the  brain  always  induces  somno- 
lency, and  the  invasion  of  sleep  is,  evidently,  attended  with  an 
afflux  of  sanguine  fluid  within  the  cranium.  Still  it  cannot  be  af- 
firmed positively,  that  this  is  the  proximate  cause  of  sleep.  It 
may  merely  be  an  accompaniment  of  that  state.  The  question 
must  remain  involved  in  obscurity,  so  long  as  we  are  entirely  ig- 
norant of  what  constitutes  the  active  state  of  the  nervous  system, 
and  the  power  by  which  it  executes  its  various  functions.  At 
present  we  can  merely  assert,  that  two  states  prevail  in  the  nerv- 
ous system;  the  one,  its  activity,  or  the  waking  state,  when  it 
executes  the  functions  of  relation,  and  which  can  continue  only 
for  a  limited  period;  the  other,  its  passive  state, or  sleep,in  which 
is  restored  the  power  to  resume  its  functions.  The  nature  of  these 
states,  and  the  mode  of  action  of  each,  are  too  recondite  to  be  pe- 
netrated with  our  present  means  of  research;  and  our  knowledge 
is  mere  glances  along  the  surface.  We  know  only  as  certain, 
that  these  states  irresistibly  succeed  each  other  at  limited  inter- 
vals; and  that  the  one  is  reparative  of  the  condition  induced  by 
the  other. 
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In  addition  to  the  above  causes  of  sleep,  it  succeeds  to  a  direct 
diminution  of  the  action  of  the  brain,  from  the  abstraction  of  its 
natural  excitants,  as  light,  sound,  odours,  &c.  and  whatever  pro- 
duces impressions  or  sensations.  Without  the  action  of  these, 
the  cerebral  organs  are  not  called  into  activity,  and  sleep  is  more 
frequent  and  prolonged. 


I 


§  1.  0/ Sleep  in  its  Pathological  Relations. 

Unusual  somnolency,  and  sleep  unnaturally  profound,  are  at- 
tendants on  disease;  though  a  morbid  vigilance,  or  sleeplessness, 
is  a  more  frequent  symptom. 

Somnolency  is  an  intermediate  state  between  sleeping  and 
waking;  imperfect  consciousness  continues,  but  the  faculties  are 
sluggish,  and  attention  is  dull.  It  is  commonly  an  eflect  of  a 
plethoric  state,  and  fullness  of  the  cerebral  circulation. 

When  sleep  is  very  heavy,  and  the  patient  can  with  difficulty 
be  roused,  stupor  or  coma  prevails:  it  is  a  more  aggravated  form 
of  the  preceding  state,  and  marks  a  stronger  afflux  towards  the 
brain,  and  a  deeper  congestion  of  its  vessels.  It  is  sometimes  at- 
tended with  light  delirium  and  talking,  when  it  is  termed  coma 
vigil:  but  when  the  patient  speaks  only  while  roused,  it  is  called 
coma  somnolentum. 

More  aggravated  conditions  are  characterized  as  lethargy  and 
carus.  In  lethargy  it  is  yet  possible  to  awaken  the  patient,  but 
he  immediately  relapses  into  an  unconscious  state:  in  the  carotio 
condition  he  can  no  longer  be  awakened. 

These  difierent  degrees  of  the  same  state  constantly  arise  from 
cerebral  congestion,  and,  in  the  worst  forms,  more  or  less  of  san- 
guine or  serous  efiusion  prevails  at  the  same  time.  They  are  not 
diseases  in  themselves,  but  are  symptoms,  and  depend  on  san- 
guine irritation  in  the  brain  or  its  meninges,  giving  rise  to  the 
congestion  or  efiusion,  their  more  immediate  cause. 

Insomnia,  or  morbid  vigilance,  is  a  more  constant  result  of 
disease,  than  its  opposite  state,  just  considered.  It  is  most  gene- 
rally a  sign  of  cerebral  excitation:  and  whatever  activates  the  cir- 
culation and  functions  of  the  brain,  as  cofiee,  strong  green  tea,  the 
first  operation  of  the  salts  of  morphia,  the  commencement  of 
feveiHi  ej^ce&bes  of  sexual  intercourse,  occ.  occasion  oiorbiu  vigi- 
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lance.  It  is,  also,  an  attendant  on  the  convalescence  of  severe  and 
dangerous  diseases. 

Mental  alienation  is  frequently  preceded  by  obstinate  sleep- 
lessness, which  accompanies  its  first  periods.  It  is  due  to  the  ir- 
ritation of  the  cerebral  structure,  or  the  meninges,  the  most  com- 
mon proximate  cause  of  the  affection.  In  all  acute  diseases  sleep- 
lessness is  a  presage  of  imminent  delirium,  and  threatens  danger. 
It  is  a  characteristic  symptom  of  mania  temulens. 

Sleeplessness,  while  it  is  a  symptom  most  distressing  to  the 
patient,  is  often  most  difficult  to  relieve.  Bleeding  in  acute  fevers 
is  frequently  of  no  avail;  neither  does  opium  nor  narcotics  suc- 
ceed; and  are  besides  counter-indicated  by  the  disease.  Titillation, 
gentle  frictions  with  soft  substances,  warm  pediluvia,  warm  lo- 
tions, and  the  warm  bath,  may  be  resorted  to;  and  the  arts  of  the 
animal  magnetizers,  which,  in  nervous  temperaments,  often  diffuse 
a  calm  and  luxurious  tranquillity  in  the  system,  and  thus  dispose 
to  sleep,  it  might  be  proper,  on  some  occasions,  to  put  into 
operation. 


§  2.  0/ Dreams, 

Sleep  is  seldom  complete  or  perfect,  especially  towards  the  pe- 
riod of  waking.  Complete  suspension  of  all  the  psycological  ope- 
rations does  not  exist;  some  continue  in  activity,  or  awake;  ideas 
are  formed,  and  consciousness  is  not  entirely  absent  From  this 
state  of  imperfect  sleep,  and  partial  repose  of  the  intellectual  and 
moral  faculties,  proceed  dreams.  A  single  organ  of  the  brain,  or 
mental  faculty,  being  in  an  active  state,  ideas  must  of  necessity 
be  present;  but  they  will,  then,  be  unconnected  and  without  or- 
der, whence  the  dreams  are  strangely  incoherent.  When,  how- 
ever, groups  of  organs  habitually  acting  in  concert,  are  in  this 
state,  then,  the  ideas  possess  more  arrangement,  and  the  mental 
operations  more  method:  dreams  acquire  a  certain  degree  of  ra- 
tionality;  and  even  completely  regular  intellectual  operations,  as 
the  composition  of  poetry,  or  the  solution  of  some  theorem,  are 
performed  with  all  the  intelligence  and  acuteness  of  the  waking 
state. 

In  the  first  periods  of  sleep,  when  persons  arc  in  the  enjoyment 
of  healiii,  and  moderately  exercise  their  intellectual  faculties. 
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dreams  seldom  occur;  and  when  they  do,  generally  proceed  from 
some  uncomfortable  internal  or  external  sensations,  exciting  a 
portion  of  the  eerebral  structure.  As  all  the  faculties  are  not 
equally  exercised,  those  whose  organs  have  not  .been  exhausted 
speedily  recover  their  force,  aod,  either  spontaneously  enter  into 
action,  or  are  easily  roused  by  exterior  excitants.  As  the  hour 
of  waking  approaches,  a  greater  number  of  the  organs  assume  the 
same  state,  the  recuperation  of  the  senses  advances,  and  their  sen- 
sibility to  inftpressions  becomes  constantly  more  acute.  Hence 
it  is,  that  the  dreams  at  this  period,  it  is  a  common  observation, 
have  a  atrong  resen^ance  to  actual  occurrences;  which  has  led 
to  the  vulgar  remark,  that  morning  dreams  are  true. 

In  some  few  instances,  during  sleep,  a  number  of  faculties  as- 
sume an  activity  commensurate  with  the  waking  state;  the 
thoughts  are  connected  and  combined ;  the  intellectual  operations 
possess  a  complete  rationality ;  and  voluntary  acts  are  commanded 
and  executed.  This  state  constitutes  somnambulism:  it  presents 
numerous  gradations,  and,  when  in  a  high  degree,  differs  from 
the  waking  state  only  in  consciousness.  The  somnambulist  will 
enjoy  the  full  exercise  of  all  his  faculties,  converse,  walk,  perform 
various  operations,  sing,  compose  verses,  &c.  yet,  in  the  waking 
state,  have  no  consciousness  of  what  has  occurred.  In  this  respect 
somnambulism  differs  essentially  from  dreaming,  and  approaches 
to  a  morbid  state:  in  a  high  degree  it  cannot  be  considered  other 
than  a  disease,  and  as  having  a  strong  analogy  to  epilepsy. 

Very  remarkable,  and  even  wonderful  accounts  of  somnambu- 
lists have  been  published,  but,  in  some  of  these,  it  is  to  be  sus- 
pected, credulity  existed  on  one  side,  and  imposition  was  prac- 
tised on  the  other.  Extreipe  circumspection  should  be  exercised 
in  all  these  instances  to  avoid  the  acts  of  deception  and  fraud, 
for  which  the  pretext  of  somnambulism  may  be  a  cover. 

Somnambulism,  or  a  nearly  similar  state,  is  artificially  brought 
on,  in  persons  of  acute  sensibility  and  highly  excitable  nervous 
temperament,  combiaf^  with  strong  imagination,  by  the  practices 
of  magnetizers.  It  differs  from  that  spontaneously  produced,  as 
those  affected  in  this  way  do  not  move  about,  and  perform  volun- 
tary actions.  Its  phenomena  are  confi^^^  chiefly  to  conversa- 
tions; and  to  pythonick  responses  to  the  questions  of  the  opera- 
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tor^  managed  with  all  the  acuteness,  skill,  and  dexterity  of  an 
aruspex. 

The  geoiral  tenor  of  ideas  in  dreaming  is  the  same  as  that 
with  which  the  mind  is  occupied  awake;  and  thus  may  be  re- 
Yoeled,  in  dreams,  the  state  of  the  mind,  the  secret  hopes  and 
wishes,  the  profoundly  hidden  thought,  «nd  often  the  circum- 
stances of  the  dreamer.  The  knowledge  of  this  fact,  and  its  dex- 
trous application,  by  an  acute  observer,  with  the  credulous,  com- 
pose the  art  of  oneiromancy.  j^      .r^  \ 

Those  who  occupy  the  mind  with  laborious  studies,  and  afe 
engaged  in  investigations  requiring  deep  thought  seldom  dream. 
The  exhaustion  of  their  faculties  renders  longer,  and  more  pro- 
found repose  necessary;  and  their  sleep  is  rarely  interrupted 
with  dreams:  the  idle  and  indolent,  whose  mental  faculties  are 
but  slightly  exercised,  on  the  contrary,  seldom  sleep  without 
dreaming.  r- 

Impressions  excited  in  dreams  possess  at  times  ao  much  of  vi- 
vidness and  force  as  to  be  confounded  with  waking' ideas,  or 
those  derived  from  actual  impressions  on  the  senses.  They  are, 
then,  supposed  to  be  the  result  of  realities,  and  it  is  difficult  to 
produce  a  contrary  conviction.  This  is  the  origin  of  many  stories 
of  visions,  and  supernatural  revelations. 
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§  3.  t)/ Dreams  as  connected  with  a  Pathological  State.  ' 

From  the  theory  of  dreams^  itis  evident,  that  whatever  causes 
unusual  impressions,  or  disturbances  of  the  actions  of  thfc  system, 
and,  therieby,  interrupts  the  perfect  repose  of  the  intellectual  and 
moral  organs,  will  give  rise  to  dreamt.  But  the  ideas  of  dreams, 
when  excited  by  impressions,  always  partake  of  the  character  of 
those  impressions,  and  should  they  be  of  an  unpleasant  and  pain- 
ful nature,  the  dreams  will  be  distressing. 

Deviations  of  the  actions  of  the  cerebral  organs,  from  their  na- 
tural order,  whether  primitive  or  secondary,  are  attended  with 
corresponding  affections  of  the  intellectual  operations.  To  the 
phenomena  thus  induced  dreaming  belongs;  and  consequently 
furnishes  signs  indicative  of  the  actual  state  of  the  cerebral  struc- 
ture. There  is,  then,  a  medical  oneiromancy,  found^  in  positive 
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facts  and  observations,  free  from  juggling,  or  deceptious  practices, 
and  which  will  often  present  to  the  practitioner  important  infor- 
mation in  determining  the  modifications  in  the  state  of  the  brain, 
and  their  relation  to  the  healthy  state.  Dreams  are  then  con- 
nected with  the  healthy  or  morbid  condition  of  our  organs,  tbey 
belong  to  pathology  as  well  as  physiology,  and  are  of  no  mean 
value  as  diagnostic  and  prognostic  signs. 

There  are  two  classes  of  dreams;  the  one  attached  to  the  natural 
action  of  the  brain;  the  other  depending  on  ite  pathological  con- 
dition.   .  ^  '^      A      A 

The  first  are  dreams  occurring  in  the  manner  already  de- 
scribed, and  the  effect  of  the  natural  activitjF  of  the  intellectual 
ofoculties.  They  usually  occur  towards  morning,  the  period  when 
the  faculties  enter  into  the  waking  state,  and  the  ideas  on  which 
they  are  employed,  are  those  that  habitually  occupy  the  mmd,  or 
are  of  the  same  character. 

Dreams  excited  by  active  external  impressions,  or  sensations, 
•as  from  temperature,  the  contact  oMoreign  substances,  sounds, 
and  uncomfortable  positions,  &c.  calling  prematurely  the  intellec- 
tual  faculties  into  action  tefore  the  completion  of  their  repose,  be- 
long also  to  this  class. 

Prolonged  excitement  of  the  mind,  in  intellectual  labours,  by 
producing  an  irritation  of  the  brain,  will  cause  frequent  dream- 
ing,  often  of  a  distressing  intensity,  preventing  the  refreshment 
of  sleep.  This  variety  of  dreaming  is  within  the  range  of  health, 
but  denotes  predisposition  to  disease,  and  indicates  the  propriety 
of  "discoatkuing  for  a  time  the  occupation  whence  it  proceeds. 

Pathological  dreams  are  excited  by  irriUtions  developed  in  the 

cerebral  organs,  maintaining  the  activity  of  a  portion  of  them, 

'    and  preventing  their  repose.    The  cerebral  irritation  is  generally 

secondary,  emanating  from  disordered  actions  of  the  stomach,  of 

the  organs  of  the  circulation,  of  respiration,  and  generation. 

The  affections  of  these  organs,  especially  of  the  two  first,  exer- 
cise a  constant  influence  over  the  brain,  modifying  its  actions;  and 
hence  they  iiivariably,procure  disturbed  sleep. 

The  internal  sensations  produced  by  the  morbid  condition  of 
the  organs,  differ  from  those  of  the  natural  state.  Being  usuaUy 
oppressive  and  painful,  the  ideas  awakened  are  not  of  the  com- 
mon order,  and  the  dreams  arc  composed  of  trains  of  though  and 
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ideas  entirely  different  from  those  generally  occupying  the  in- 
tellect. 

To  dreanr  immediately  on  the  commencement  of  sleep,  is  aU 
ways  a  sign  of  disease,  as  it  is  out  of  the  order  of  nature;  and 
dreams,  painful  and  distressing  in  their  tendency,  are  always  the 
consequence  of  disturbance  or  disorder  in  some  of  the  functions 
of  the  economy.  Dreams  of  this  chsracter  indicate,  therefore, 
either  the  approach  of  disease,  or  its  actual  presence. 

Dreams  filled  with  scenes  of  terror  and  distress,  with  fancied 
sufferings,  menacing  dangers,  in  fevers,  or  other  diseases,  are  of 
unfavourable  aug^iry,  and  announce  a  protracted  and  dangerous 
affection.  Those  in  which  the  ideas  are  gay  and  pleasant,  which 
present  to  the  mind  agreeable  illusions,  are,  on  the  contrary,  a 
favourable  sign :  they  presage  a  mild  form  of  disease,  convales- 
cence, and  recovery. 

The  forming  state  of  most,  and,  particularly,  of  continued  fe- 
vers, is  attended  with  an  imperfect  sleep  disturbed  by  dreams. 
The  same  circumstance  is  a  frequent  precursor  to  omental  aliena-* 
tion :  instances  have  occurred  in  which  the  subject  of  a  dream, 
preceding  the  disease,  has  been  that  of  Ihe  subsequent  delirium. 
It  is  rare,  in  fact,  that  impressions  and  sensations  of  any  force, 
or  disturbances  of  any  function,  and  which  are  the  usual  attend- 
ants on  the  approach  of  disease,  do  not  excite  dreams,  having 
often  reference  to  the  seat,  or  the  subject  of  the  unusual  feelings, 
or  the  suffering  induced.  Thus,  local  inflammations  have  been 
preceded  by  dreams,  of  which  some  circumstances  respecting  the 
subsequent  seat  of  the  disease,  were  the  subject 

Gastric  diseases,  almost  without  exception,  excite  dreams  of  an 
unpleasant  character,  in  which  the  individual  fancies  himself  to 
be  placed  in  situations  of  great  peril,  threatened  with  some  hor- 
rid death,  or  terrified  with  spectral  forms,  and  monsters  of  horrid 
aspect — **  gorgons  and  hydras  dire." 

Chronic  inflammation  of  the  pericardium,  and  of  the  heart,  and 
organic  disorder  of  this  organ,  prohibit  sound  sleep,  and  cause 
dreams  of  great  horror.  ^  The  patient  is  denied  the  refreshment 
and  invigoration  of  repose.  He  is  incessantly  oppressed  with  ter- 
ri6c  ideas  of  death  by  suffocation  in  some  form,  and  starts  erect, 
or  kaps  from  the  bed  in  agon^  and  alarm. 

Ojipressioii  of  Ihe  digtfsuve,  ciiuuiaWry,  ami  lespiratofy 
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gans,  with  disorder  of  their  functions,  is  the  principal,  if  not  sole 
cause  of  incubus  or  nightmare.   In  this  affection  the  patient  ex- 
periences a  sense  of  weight  and  suffocation  from  some  object 
seated  on  his  chest,  the  forms  of  which  are  fashioned  by  the  cha- 
racter of  the  inteUect,  and  of  the  intelligence  of  the  individual. 
A  circumstence  frequently  observed  in  this  state,  is  a  temporary 
impotence  of  volition.    The  strongest  desire  is  experienced  to 
move  the  body,  or  a  member,  and  the  will  is  strenuously,  but  in- 
effectually exerted  for  this  purpose.     This  difficulty  sometimes 
continues  a  short  time  after  a  return  of  consciousness.   This  sUte 
is  the  reverse  of  somnambulism,  in  which  tjie  muscles  obey  with- 
out difficulty  the  influences  of  volition. 

More  ample  details  on  this  subject  would  be  here  inapposite. 
Sufficient  has  been  shown  to  establish  the  necessary  connexion 
existing  between  dreams,  and  the  actual  condition  of  the  organs 
and  functions  of  the  economy;  and  no  doubt  can  be  entertained 
as  to  the  utility  to  be  derived  from  studying  them,  in  reference 
to  the  diagnosis  and  prognosis  of  disewe. 
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Organic /functions,  or  Functions  of  Nutrition;  and  the  Func- 

,    tions  of  Reproduction, 
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Oroahized  beings  proceeding  from  a  germ,  are  devel 
after  a  type  special  to  each  genus,  by  the  addition  of  cofwtitiijilt 
elements  derived  exteriorly.     This  constitutes  their  growth. 

The  actions  of  organized  beings  are,  moreover,  attended  with 
a  waste,  or  alteration  of  their  elements,  disqualifying  their  struc- 
ture for  the  offices  of  vitality;  and  hence  is  necessitated  a  rene«t[al 
of  the  materials  of  their  composition.  This  is  accomplished  by 
nutrition. 

The  extrinsic  matter,  before  it  can  be  adapted  for  the  purposes 
of  growth  and  nutrition,  requires  an  elaboration,  completed  by 
various  processes;  it  is,  then,  distribqted  through  various  chan- 
nels, and  in  different  proportions  to  every  part  of  the  structure; 
and  is,  finally,  deposited  in  the  interstices  of  the  pre-existing  mo- 
lecules, part  of  which  are  removed,  or  disappear.  Nutrition  is, 
consequently,  a  molecular  action,  comprising  a  composition  and 
decomposition  incessantly  carried  on  in  the  intimate  structure  of 
organized  beings. 

The  series  of  processes  effectuating  the  above  purposes,  com- 
pose the  functions  of  nutrition,  or  the  organic  functions.  They 
are  digestion,  absorption,  respiration,  circulation,  nutrition  or 
assimilation,  secretion;  and  as  an  attendant  circumstance,  or  con- 
secutive effect,  calorification. 

By  the  exercise  of  these  functions,  the  individual  organization 
arrivesat  its  perfect  completion,  and  its  existence  is  maintained. 
But,  for  the  perpetuation  of  the  race,  and  continuance  of  the  spe- 
cies, a  germ  is  unfolded,  endowed  with  specific  organic  disposi- 
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to  enter  into  action,  under  the  influence  of  appropriate  stimuli, 
be  imparted  by  the  act  of  fecundation,  the  object  of  that  process, 
when  its  separate  or  individual  existence  commences,  and  it  ac- 
quires a  birth  at  determinate  periods,  and  after  a  cert^n  mode. 
The  various  processes  adapted  to  these  purposes,  form  the  func- 
tions of  generation  or  reproduction. 

These  orders  of  functions  are  npt  dependent  on  those  of  rela- 
tion; for,  in  many  animals,  and  in  plants,  the  last  have  no  exist- 
ence.   They  are  of  course  independent  of  volition,  which  exer- 
cises no  control  over  their  actions.     Still  they  are  not  isolated 
and  withdrawn  from  the  influence  of  the  nervous  system,  at  least 
in  the  higher  classes  of  animals.     A  particular  arrangement  of 
nerves,  or  department  of  the  nervous  system,  is  consigned  to  the 
use  of  the  organs  executing  those  functions;  and,  in  the  degene- 
ration of  structure,  attending  the  descent  of  the  animal  scale,  it 
persists  after  the  nervous  system  of  relation  has  disappeared. 
This  department  is  the  great  sympathetic  or  ganglionic  system 
otnerves.    The  structure  of  this  system  having  already  been  de- 
tailed, and  its  functions  been  the  subject  of  investigation,*  a  repe- 
tition of  them  here  is  unnecessary. 
^      I  would,  however,  remark,  that  a  question  of  interest  and  of 
considerable  importance  arises,  that  yet  awaits  a  decision.     Is 
nervous  power  an  indispensable  requisite  to  the  performance  of 
the  nutritive  functions,  or,  is  it  merely  an  accessory?  The  affirma- 
tive determination  would  imply,  that  growth,  and  the  nutritive 
processes,  can  never  be  executed  without  a  provision  of  a  nervous 
«ystem  of  some  kind.    But  what  evidence  have  we  of  a  nervous 
structure  in  the  amorphous  animals,  and  in  vegetables?  None  has 
yet  been  detected;  and  until  its  existence  is  demonstrated,  the 
negative  decision  may  fairiy  be  maintained.     M.  Dutrochet,  it  is 
true,  has  attempted  to  establish  the  presence  of  the  elements  of  a 
nervous  structure  diffused  throughout  plants,  in  what  he  calls 
nervous  corpuscles,  and  producing  irritability,  or,  as  he  terms 
it,  nervimotility.     But  he  founds  his  opinion  on  facts  deficient  in 
conclusiveness.     These  corpuscles,  naturally  diaphanous,  are  ren- 
dered opaque  by  acids,  and  their  diaphaneity  is  restored  by  alka- 
lies. The  same  circumstances  teke  place.with  the  globules  of  the 

•  See  pasre  35. 
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braio  and  nerves ;  and  hence,  he  infers  the  two  must  be  idenUcal, 
and,  consequently,  plants  are  possessed  of  the  rudiments  of  a 
nervous  system,  though  not  collected  and  arranged  into  masses 

or  o^gan9^  •    i       * 

It  may  b^  objected  to  this  conclusion,  4st,  that  chemical  tests 
for  microscopical  oSjects,  must  be  too  uocertoin  to  jusUfy  a  posi- 
tive reliance  on  the  phenomena  observed.  Before  we  can  be  au- 
thorized to  found  inferences  on  these  phenomena,  they  must  be 
confirmed  by  different  authoriUes.  One  alone,  however  eminent 
for  accuracy  and  acuteness  of  observation,  is  not  sufficient  to  fur- 
nish a  guarantee  against  error;  and  a  diversity  of  testimony  to  the 
correctness  of  points  involved  in  so  much  obscurity,  must  be  de- 
manded before  they  can  be  made  the  base  of  a  sweeping  doctrine. 
Sd.  The  phenomena  themselves,  standing  alone,  do  not  sancUon 
any  other  conclusion,  than  a  general  analogy  between  the  two 
substances ;  they  are  not  proof  of  an  absolute  identity. 

M.  Dutrochet  appears  to  have  laboured  under  the  preconceived 
notion,  that  irritability  must  be  a  property  of  nervous  tissue,  and 
its  presence  is  a  necessary  implicaUon  of  a  nervous  structure,  and, 
therefore,  he  was  disposed  to  find  this  structure  in  plants,  the  ir- 
ritability of  which  is  so  fully  recognised.  This  is  begging  the 
question.  So  far  as  the  functions  of  the  nervous  system  have 
been  ascertained,  and  this  is  not  inconsiderable,  the  capacity  of 
responding  to  the  impressions  of  stimulating  agenU,  possessed  by 
all  organized  matter,  is  not  derived  from  this  system,  but  is  ac- 
quired  in  the  formative  process  of  nutrition.  It  is  a  first  result 
of  organization,  precedes  the  appearance  of  nervous  structure,  19 
manifest  in  a  high  degree  where  no  trace  of  nervous  matter  can 
be  detected,  and,  instead  of  being  a  functional  property  of  the 
nervous  system,  is  necessary  to  iU  production,  and  the  mainte- 
nance of  its  actions  and  functions.  To  contend  that  irritobility 
is  a  functional  result  of  nervous  structure,  while  it  is,  at  the  same 
time,  immediately  necessary  to  the  production  of  this  function, 
involves  an  absurdity.    It  is  making  a  thing,  the  cause  of  itself. 

The  same  process  of  reasoning  is  applicable  to  the  nutritive 
function.  Nervous  structure  is  a  product  of  nutrition,  formed  of 
the  animal  elements,  derived  from  external  matter.  The  com- 
mencement  of  this  function,  in  the  germ,  must,  then,  be^  antece- 
dent to  the  existence  of  nerve.     Meryous  structure  and  puwei 
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cannot,  therefore^  be  regarded  as  indispensable  requisites  for  the 
performance  of  the  nutritive  functions. 

Though  nervous  power  may  not  be  an  indispensable  accompa- 
niment of  the  nutritive  actions,  yet,  it  may  influence  the  mode 
of  their  performance  in  a  positive  manner^  by  its  excitative  or 
modifying  activity,  precisely  as  they  are  influenced  by  other  sti- 
mulating agents,  as  caloric,  light,  electricity,  air,  &c.     Another 
office,  and  a  most  important  one,  of  the  nervous  system  of  the 
nutritive  organs,  is  to  impart  a  concurrency  to  their  operations, 
combining  them  into  a  unity,  or  forming  of  them  a  single  sys- 
tem, harmonizing  in  the  very  diversified  parts  its  different  organs 
fulfil.     At  the  same  time,  this  system  is  associated  with  that  of 
the  functions  of  relation;  it  is  united  with  the  encephalon,  where 
is  situated  consciousness  and  the  perceptive  faculties.     By  this 
arrangement,  the  numerous  organs,  composing  the  economy  of 
the  higher  order  of  animals,  are  made  dependent  on  each  other, 
and  all  are  subjected  to  a  common  centre  of  vital  actions;  the 
wants  of  the  organism,  and  the  deviations  from  a  natural  state, 
to  which  every  organ  is  liable,  from  the"  agency  of  numerous 
causes,  are  made  known,  and  the  intelligence,  warned  of  their 
condition,  is  excited  to  the  provision  of  adequate  and  appropriate 
means  to  supply  or  remedy  them.  * 

Without  this  association  of  the  organs  through  the  medium  of 
the  nervous  system,  the  play  of  the  complicated  mechanism  of 
the  animal  economy,  deficient  in  a  common  power  of  action,  could 
not  be  maintained  in  regularity,  and  would  be  exposed  constantly 
to  fatal  derangements. 

A  correspondence  between  the  organs  is  an  obligatory  provi- 
sion, for  preserving  the  concurrency  of  their  actions,  and  the 
equipoise  of  their  powers.  Independence  of  their  actions  is  in- 
compatible with  the  mutual  subserviency  of  their  functions.  A 
single  organ,  in  that  case,  being  disordered  in  its  actions,  if  all 
those  operating  in  the  same  circle,  were  not  simikrly  affected, 
but  were  to  continue  acting  with  the  energy  of  health,  the  dis- 
eased organ  would  inevitably  be  destroyed,  by  the  labour  conti- 
nued to  be  thrown  on  it  in  its  disabled  condition,  and  the  call  in- 
cessantly made  on  its  coadjuvant  office,  while  incapacitated  in  its 
functions.  Thus  circumstanced,  a  restoration  to  the  healthy  state, 
f..   ..%.'.. u  «u-  „,-«-,.,^««  «f  riin«>tinn   n«5  far  as  nracticablc,  is  a 
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first  and  indispensable  condition,  could  never  l»e  accomplished. 
But,  by  the  provision  of  a  sympathetic  association,  established 
through  the  medium  of  the  nervous  system,  the  functions  of  all 
the  organs,  belonging  to  the  same  order,  are  brought  to  the  same 

•  level,  and  an  entire  or  comparative  state  of  rest  is,  thus,  induced, 
presenting  the  opportunity  for  the  operation  of  recuperative  pro- 
cesses. 

Hepatitis,  or  inflammation  of  the  liver,  will  furnish  an  example 
illustrating  the  principle.  This  organ  forms  a  portion  of  the  di- 
gestive apparatus,  and  its  functions  are  an  indispensable  part  of 
the  process  of  digestion.  When  actively  diseased  the  stomach 
sympathizes  with  it;  the  appetite  is  lost;  and  its  digestive  func- 
tion is  impaired.  The  liver,  consequently,  is  not  called  on  for 
the  performance  of  its  office,  and  it  ceases  to  experience  the  exci- 
tation requisite  for  functional  operations.  The  intermission  of 
function  is,  of  itself,  frequently  sufficient  for  the  recuperation  of 
diseased  organs,  and  is  of  absolute  necessity  for  their  return  to  a 
healthy  state.  Now,  if  this  sympathetic  connexion  did  not  exist, 
and  the  stomach  continued  to  preserve  undiminished  its  functions, 
the  appetite  demanding  food,  and  digestion  being  vigorous,  the 
functional  acts  of  the  liver  would  be  required,  and,  consequently, 
excited  into  action.  Inflammation  once  established  in  it,  would 
be  constantly  augmented,  and  its  destruction  a  result  that  would 
almost  inevitably  ensue.  Inflammation  .of  the  kidneys,  whose 
function  is  depurative,  presents  another  instance  to  the  same 

purpose. 

The  intimate  association  of  the  organs  of  the  same  order,  pro- 

*  ducing  a  commonness  of  being  and  actions,  is  thus  evidently  a 
necessary  condition  for  the  safety  of  the  organism,  and  the  re- 
storation of  the  organs  to  a  natural  state,  when  they  have  oncei 
departed  from  it     Other  objects  are  attained  by  this  connexion, 
and  will  be  pointed  out  when  treating  of  the  sympathies. 

The  connexion  of  the  nutritive  organs  with  each  other,  and 
with  the  common  centre  in  the  encephalon,  which  has  been 
shown  to  be  essential  in  the  animal  mechanism,  is  established  by 
the  sympathetic  nerve  or  ganglionic  system.  That  it  executes 
any  other  office  is  certainly  not  demonstrated.  Its  immediate 
and  necessary  agency  in  the  functional  actions  of  the  organs  of 
nutritiorv  will  not  be  formally  denied,  as  it  is  an  opinion  sus- 


tained by  numewus  authorities;  yet,  I  must  confess,  the  evidence 
in  support  of  it,  is  by  no  means  satisfactory;  many  facts  are  in 
opposition  to  the  doctrine;  and  it  does  not  appear  to  be  a  cir- 
cumstance necessary  to  their  performance. 


CHAPTER  I. 

Of  Dtgestion. 

-  The  reparative  materiaU,  on  which  the  functions  of  nutrition 
are  exercised,  are  derived  exterior  to  organized  beings.  In  ve- 
eetables  and  animals  of  the  simplest  structure,  these  materials  are 
elaborated  previous  to  their  introduction  into  the  beings  they  are 
destined  to  sustain.  They  require  only  to  be  absorbed  to  under- 
go the  process  of  assimilation,  and  be  converted  into  animated 

""^iTrnM  and  animals  of  a  more  complicate  structure,  the  elabo- 
ration preparing  the  reparative  materials  for  their  introduction 
into  the  organism,  and  their  employment  in  nutrition,  is  accom- 
plished by  organs  within  the  being,  provided  for  that  purpose. 
This  process  constitutes  digestion,  and  the  organs  executing  it, 
compose  the  apparatus  of  digestion. 

All  exterior  matter  is  not  adapted  to  become  nutritive,  and  of 
that  consumed  by  animals,  a  portion  only  really  possesses  this  at- 
tribute. The  materials  employed  for  this  object  are  named  ali- 
ment and  nourishment  when  solid,  and  drinks  when  fluid.  They 
are  derived  from  the  vegetable  and  animal  kingdoms  exclusively,, 
with  the  exception  of  water. 

The  separation  of  the  nutritive  and  assimilable,  &om  the  innu- 
tritive  and  unassimilable  matters,  and  the  preparation  of  the  first 
in  order  to  be  absorbed  into  the  organism,  are  the  ends  of  the 

process  of  digestion. 

•   In  vegetables  and  the  simpler  animals,  these  effects  are  pro- 

duced  exterior  to,  and  independent  of  their  organs;  and  entirely 
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uncoDnected  with  any  vital  action.  They  an^  consequently,  a 
purely  physical  result,  proceeding  from  chemical  actions,  over 
which  they  possess  no  control.  Digestion  is  a  function  that  does 
not  properly  belong  to  them. 

In  the  higher  animals  the  concurrence  of  organs  and  vital  ac- 
tions is  superadded,  and  is  essential  to  the  completion  of  the  pro- 
cess. Notwithstanding,  in  its  character  it  is  essentially  a  chemi- 
cal process;  but,  the  more  compounded  nature  of  the  aliment,  and 
its  appropriation  to  a  more  exalted  species  of  organization,  neces- 
sitates a  complicated  apparatus^  and  means  of  greater  energy, 
acting  in  a  regular  order,  for  the  reduction  of  the  aliment  to 
the  nutritive  elements,  and  capable  of  being  put  into  opera- 
tion, whenever  required  by  the  wants  of  the  economy.  The 
immediate  dependance  in  which  the  existence  of  the  being  is  held 
on  the  regularity  of  its  exterior  supply,  and  the  quality  of  the  en- 
tenor  matter  it  receives,  is  also  an  obligatory  reason,  that  the  sup- 
ply of  exterior  matter,  and  the  process  of  adapting  it  for  the  pur- 
poses of  nutrition,  should  be  placed  at  the  command  of  the  ani- 
mal, and  be  subjected  to  its  direction.  A  dependancy  in  these 
respects,  on  external  casualties,  would  have  been  to  have  jeoparded 
incessantly  the  existence  of  the  individual. 

Digestion  in  man  is  an  exceedingly  complex  process.  To  com- 
prehend it  in  its  natural  state,  or  its  connexion  with  a  pathologi- 
cal condition,  the  various  circumstances  attached  to  its  perform- 
ance, and  the  organs  belonging  to  this  function,  with  their  respec- 
tive offices,  require  a  general  exposition  :  and  of  these  the  first  in- 
viting attention  is  the  nature  of  aliment  or  food. 

Sect.  I. — Of  •Aliment  or  Food, 

By  aliment  or  food  is  to  be  understood  those  substances  sus- 
ceptible of  undergoing  a  change  in  the  digestive  organs,  and  fur- 
nishing principles,  that,  absorbed  into  the  interior,  sustain  the  ac- 
tions of  the  economy,  renew  its  structure,  form  the  materials  of 
its  growth  or  development,  and  repair  its  losses.  Whatever  re- 
sists the  action  of  the  digestive  organs,  and  retains  its  characteristic 
properties,  cannot  be  an  aliment;  and  when  those  properties  pos- 
sess the  power  of  disturbing,  or  modifying  the  actions  or  tissues 


of  the  organs,  theVsubstance  is  a  medicine  or  poison,  according 
to  the  degree  of  iU  activity,  and  the  intensity  of  action  it  pro- 

Some  medicinal  substances  occasionally  yield  to  the  powers  of 
the  digestive  apparatus  when  endowed  with  exalted  energy 
They  then  lose  their  medicinal  character,  become  alimentary,  and 
cease  to  exercise  the  wonted  influence  over  the  organs.   Alimen- 
tary substances,  also,  frequently  oppose  the  digestive  actions 
when  feeble.     They  may,  then,  produce  disturbances  in  the  di- 
gestive apparatus  as  violent  as  those  induced  by  medicines;  and,  ^ 
when  the  irritability  of  the  stomach  and  bowels  is  acute,  but  lit- 
tle inferior  to  those  resulting  from  poisons. 

Organic  substances  alone  can  constitute  aliments;  hence  they 
are  entirely  derived  from  animals  and  vegetables.  Mineral  sub- 
sUnces  are  totally  unfit  for  this  object,  tiven  the  disorganization 
from  putrefaction  destroys  the  nutritive  character  of  alimentary 

matters.  ...  •     •  i      u  « 

Alimente  do  not  consist  entirely  of  nutritive  principles,  but 

contain  accessory  materials  confounded  with  them,  and  requiring 
to  be  separated;  this  is  accomplished  by  digestion.  The  nutritive 
principles  are  few  in  number;  but  the  others  are  numerous,  and 
give  the  infinite  variety  existing  in  alimentary  substances.  The 
accidental  united  to  the  nutritive  principles,  often  possess,  espe- 
cially in  vegetables,  medicinal,  and,  even,  poisonous  properties : 
from  this  cause,  alimentary  substances,  while  they  nourish,  may 
be  made  to  modify  the  condition  of  the  tissues. 

Hippocrates  advanced,  as  an  opinion,  that,  notwithstanding  the 
great  diversity  of  aliments,  there  properly  existed  but  a  single 
nutriment  It  was  generally  adopted,  and  in  modern  times  pre- 
cision was  imparted  to  it,  by  assuming,  that  mucilage  was  the 

nutritive  principle. 

The  organic  elements  constituting  the  animal  structure,  are 
dissimilar  in  their  nature;  and  the  different  tissues,  forming  the 
solids,  are  composed  of  different  elements,  and  are  not  constructed 
of  the  same  substance.*  But  the  elements  of  the  animal  struc- 
ture are  derived  from  the  aliments,  and  it  is  not  to  be  presumed, 
that  a  single  nutritive  principle  can  be  the  sole  origin  of  all  the 

"^  Sec  naerc  12. 
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organic  elements,  and  the  only  source  of  all  t)v||4iversities  of  the 
tissues  entering  into  the  composition  of  the  organs  of  the  economy. 

If  an  examination  be.  instituted  of  the  composition  of  alimen- 
tary substances,  as  compared  with  that  of  the  animal  organism,  it 
is  immediately  apparent,  that  those  of  an  animal  nature  contain 
the  same  elements  as  the  solids  and  tissues  of  our  economy.  Ve- 
getable aliments,  though  not  presenting  the  exact  proximate  or- 
ganic elements  existing  in  the  animal  structure,  contain,  notwith- 
standing, principles  having  the  strongest  analogy  to  them,  and 
which,  by  slight  modifications  in  the  arrangement  of  their  inte- 
grant elements,  it  can  readily  be  perceived,  could  assume  all  the 
peculiarities  characteristic  of  the  animal  materials.  This  modifi- 
cation, it  is  a  part  of  the  digestive  functions  to  execute,  convert- 
ing the  elements  of  vegetable  into  those  of  animal  substances. 
Digestion  in  herbivorous  animals,  or  those  whose  sole  nutriment 
is  vegetable,  is  a  more  ^complicated  process,  than  in  carnivorous 
animals,  and  requires  a  more  complex  and  nymerous  apparatus. 
This  proceeds  from  the  greater  change  vegetable  principles  must 
undergo  before  they  are  converted  into  animal  principles. 

Animal  and  vegetable  substances  differ  in  their  chemical  ele- 
ments. The  first  contains  azote,  of  which  vegetables  generally 
are  deficient,  and  when  it  does  exist,  it  is  in  smaller  proportion, 
than  ID  animal  matter.  The  last  contain  carbon  in  much  larger 
proportion,  than  animal  substances.  In  the  process  of  digestion, 
changes  are  accomplished  in  the  proportions  of  the  chemical  ele- 
ments of  the  aliment,  adapting  them  to  the  opganization  they  are 
destined  to  nourish,  and  when  azote  is  deficient,  it  is  acquired  in 
this  operation. 

The  last  anatomical  analysis  of  the  animal  solids,  resolves  the' 
organic  tissues  into  two  forms;  globules,  and  an  amorphous  coagu- 
lable  substance.*  Alimentary  substances,  macerated  in  saliva  after 
mastication,  I  have  ascertained  by  repeated  observations  with  the 
microscope,  are  also  resolvable  into  the  same  elements.  Fibrinous 
meats,  vegetable  fecula,  and  sugar;  that  is,  the  most  nutritious  ali- 
ments, contain  the  largest  proportion  of  globules,  resembling,  as  far 
as  appearances  observed  by  the  microscope  can  be  depended  on, 
very  closely  the  globules  of  the  animal  solids,  and  of  the  blood. 

•  Sec  page  16. 
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These  globules  dH»ppear  when  putrefaction  is  established.  From 
the  experiments  and  observations  I  have  made,  I  am  disposed  to  in- 
fer, that  the  nutritive  and  digestible  qualities  of  food,  depend  on 
the  presence  of  globules  and  coagulable  substanca  in  our  alimen- 
tary matters,  similar  to  those  of  which  our  tissues  are  formed,  and 
the  facility  with  which  they  can  be  resolved  into  a  free  gr  disin- 
tegrated state.  ,  .        1 

Aliment  is  not  the  same  for  all  animals.  Some  can  subsist  only 
on  vegetable  food,  and  their  digestive  apparatus. is  incapable  of 
bringing  animal  food  into  the  nutritive  elements.  Others  can  live 
only°on  animal  food,  and  their  digestive  organs  are  equally  impo- 
tent  in  their  power  over  vegetable  matter.  Others,  and  to  which 
man  belongs,  digest,  and^re  sustained  equally  well  on  both  spe- 
cies of  food.  •  ^  J  •  r 
The  flesh  of  animals  that  live  on  vegetable  food,  is  very  di- 
gestible, and  highly  nutritive;  but  that  of  carnivorous  animals  is 
indigestible,  and  incapable  of  serving  the  purpose  of  nutrition. 
Though  no  very  apparent  difference  is  to  be  observed  between 
them,  this  circumstance  is  an  evidence  of  considerable  dissimi- 
larity. 

Animal  food,  though  more  easily  digested  than  vegetable,  is 
more  stimulant  to  the  stomach,  and  more  productive  of  heat  and 
general  excitement.  In  all  cases  of  imperfect  digestion,  resulting 
from  gastric  irritation,  the  most  common  cause  of  dyspepsia,  the 
general  recommendation  of  animal  in  preference  to  vegetable 
food,  is  exceedingly  erroneous,  and  founded  on  most  incorrect 
views.  In  consumption,  and  in  all  chronic  diseases  depending  on 
local  inflammations,  and  which  are  excitative  of  febrile  symptoms, 
animal  food  is  injurious,  and  should  be  interdicted. 

Food  of  the  same  nature,  that  is,  animal  or  vegetable,  differs 
materially  in  iU  digestible  qualities,  and  its  effects  over  the  ac- 
tions and  nutrition  of  the  economy.  Each  species  possesses  some- 
thing peculiar  in  its  qualities,  and  has  a  speciality  in  its  effects. 

Fibrin  is  more  nutritive  and  exciting,  than  gelatin  or  albumen; 
it  requires  also  more  powers,  and  a  longer  period  to  digest,  than  ^ 
they  do.     Its  digestion  is  always  attended  with  heat;  it  is,  then, ' 
incompatible  with  all  diseases  of  sanguine  irritation,  and  should 
be  sparingly  used  by  those  liable  to  such  affections.    The  flesh  of 

\A  in  nam!i7om«.  that  nrinciple 
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highly  stimulating  in  its  eflfects,  and  forming  tlic  reddish-brown, 
sapid,  and  aromatic  crust  on  roast  beef,  mutton,  or  veal. 

Gelatin  has  little  or  no  exciting  properties,  and  requires  com- 
monly some  stimulants  to  be  associated  with  it,  that  it  may  be 
digested.  It  is  not  of  easy  digestion,  passes  rapidly  through  the 
alimentary  canal,  and  in  this  way  often  proves  laxative.  It  never 
excites  heat  or  stimulates  the  functions.  Gelatin  abounds  in  the 
flesh  of  young  animals.  Meats  of  this  character  are  adapted  to 
the  sanguine  temperament;  to  those  disposed  to  gastric  irritation; 
and  should  be  preferred  in  warm  climates  and  seasons. 

Albuminous  food  when  very  slightly  cooked  or  diluted  with 
water,  digests  with  great  facility,  is  very  nutritive,  and  does  not 
disorder  the  functions,  or  develope  heat  in  the  stomach.  Too  much 
heat  in  its  preparation,  by  increasing  the  cohesion  of  ite  particles, 
renders  it  indigestible.'  The  food  in  which  albumen  predomi- 
nates is,  oysters,  muscles,  eggs,  brain,,  liver,  sweet-bread,  or  the 
pancreas,  and  blood.  m 

In  fish,  these  principles  are  combined  in  nearly  equal  propor- 
tions; and  they  are  entirely  devoid  of  osmazome. 

Vegetable  substances  and  principles,  oflfer  diversities  equally 
great  in  their  qualities,  the  effects  they  produce,  and  the  modi- 
fications they  exercise  over  the  actions  and  nutrition  of  our  or- 
gans. This  is  not  the  place  to  enter  into  details  on  this  subject, 
but  every  practitioner  should  be  familiariy  acquainted  with  the 
peculiarities  of  each,  that  he  may  be  enabled  to  lay  down  instruc 
tions  to  his  patients,  as  to  their  regimen,  drawn  from  positive 

principles.  '  . ' 

Animal  food  when  raw,  cannot  be  digested;  it  always  requires 
to  be  cooked.  The  same  rule  applies  to  most  vegetables,  except 
ripe  fruits,  which  are,  however,  brought  to  a  state  analogous  to 
that  produced  by  cooking;  and  some  oily  nuts.  Both  are  however 
improved  and  rendered  more  digestible  by  cooking. 

The  preparation  of  food  influences  its  qualities,  and  the  actidns 
it  excites  in  the  economy.  The  art  of  cookery,  though  unattend- 
ed to  by  physicians,  is  almost  as  much  a  branch  of  medicine  as 
pharmacy;  and  neariy  as  important  in  the  management  of  dis- 
eases.  The  object  of  cookery  should  be  to  render  food  digesti- 
ble tG  diminish  the  lahonr  of  the  stomach,  to  present  the  nutn- 
tTve  principles  as  much  divested  as  possible  of  extraneous  matter; 


to  destroy  its  injitfious  properties,  and  to  adapt  it,  in  the  prepa- 
ration of  dishes,  to  the  powers  of  the  digestive  organs,  the  indi- 
vidual temperament,  the  predisposition  to  disease,  or  disease  ac- 
tually existing.  The  prolongation  of  life,  and  enjoyment  of  health, 
are  more  immediately  dependant  on  good  cookery,  than  on  me- 
dicine.    Health  cannot  long  be  maintained,  where  there  is  a  bad 
kitchen.  The  perversion  of  cookery  converts  the  art  to  a  flattery 
of  the  palate,  instead  of  an  assistant  of  the  stomach,  and  by  lead- 
ing to  excessive  repletion  generates  gout,  rheumatisms,  and  dis- 
poses to  apoplexy,  and  other  affections. 

Animal  aliment  is  more  thoroughly  digested  than  vegetable, 
leaves  less  residue,  and  remains  a  much  longer  period  in  the  di- 
gestive apparatus.     Ite  residue,  or  fecal  matters,  is  besides  more 

irritating. 

The  more  of  nutritive  mattfer  contained  in  aliment,  whether 
animal  or  vegetable,  the  longer  it  remains  in  the  alimentary  canal, 
and  the  more  it  exercises  the  digestive  organs.  Innutritions  food, 
or  that  pooriy  provided  with  nutritive  juices,  passes  rapidly 
through  the  digestive  tube.  The  same  is  true  of  food  that  resists 
the  digestive  process.  It  excites  the  muscular  tunic  of  the  sto- 
mach and  bowels,  and  is  soon  expelled  from  them.  Hence  they 
may  be  employed  as  laxatives,  to  keep  the  bowels  free,  and  are 
to  be  preferred  for  that  object,  to  purgative  medicines;  such  are 
oils,  saccharine  and  acidulous  fruits,  manna,  &c. 

Aliment  furnishing  the  materials  of  the  animal  solids,  and  dif- 
fering 10  very  greatly  in  ite  nature,  in  its  properties,  and  in  its 
effecte  over  the  actions  of  the  economy,  offers  to  the  practitioner 
the  most  effective  means  of  modifying  the  condition  of  the  organs. 
Of  all  the  remedial  agents  at  his  command,  no  other  enables  him 
with  so  much  certainty  to  accomplish  extensive  and   radical 
changes  in  the  actual  state  of  the  organs,  as  the  aliment,  directed  on 
a  thorough  knowledge  of  ite  properties,  and  mode  of  influencing 
the  organic  or   nutritive  actions.     He  is  enabled  through  ite 
agency,  assisted  by  the  various  regulations  embraced  in  regimen 
and  hygiene,  to  revolutionize  completely  the  whole  organism, 
and  to  effect  deep  and  lasting  mutetions  in  the  physical,  and  even 
moral  nature  of  man.     This  result  he  can  operate,  by  having  at 
command  the  material  elemente  of  our  composition,  derived  from 
external  supplies,  anu  wiiuiiumi»*ft.  3u|J|^.^  ...q,  n..  *  -o  ij 
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according  to  the  existing  indications.  But,  it  is  evident,  that  to 
fulfil  a  design  of  so  much  extent,  and  to  perfect  changes  so  com- 
pletely radical,  a  persevering  and  undeviating  adherence  to  a  sys- 
tematized alimentary  regimen,  is  indispensable. 

In  acute  diseases  the  basis  of  the  treatment  must,  in  all  cases, 
repose  on  dietetic  regulations;  inattention  to  which  will  defeat 
every  remedial  scheme.  In  chronic  diseases,  regimen  must  com- 
pose the  principal  treatment.  Medicinal  prescription  is  a  secondary 
consideration;  it  is  to  be  invoked  only  as  adjutory,  to  relieve  cer- 
tain symptoms,  and  is  always  to  be  regarded  as  merely  subser- 
vient to  the  more  important  and  profounder  operations  the  eco- 
nomy can  be  made  to  sustain  by  dietary  proceedings. 

Dri7iks  are  a  variety  of  aliment.  They  are  the  liquids  intro- 
duced into  the  stomach  for  the  reparation  of  the  fluid  parts  of  the 
blood,  to  quench  thirst,  and  to  stimulate  the  organs  of  the  eco- 
nomy. They  are  of  various  kinds,  are  derived  from  the  mineral, 
vegetable,  and  animal  kingdoms,  and  are  possessed  of  properties, 
the  most  diff*erent  in  their  nature. 

The  natural  drinks  of  man  are  water,  and  the  acidulous  and 
saccharine  juices  of  fruits  and  some  vegetables,  as  of  the  orange, 
lemon,  melon,  &c.  But  man  has  invented  artificial  drinks,  pos- 
sessing, besides  their  qualities  as  drinks,  various  properties;  all 
of  them  are  more  or  less  stimulant,  and  some  are  nutritive.  These 
drinks  are  obtained  by  the  process  of  fermentation ;  as  wine,  cider, 
beer,  porter,  &c.:  by  the  distillation  of  fermented  liquors;  as  the 
various  alcoholic  liquors :  or  infusions  of  vegetable  leaves,  seeds, 
&c.;  as  tea,  cofiee,  &c. 

Drinks  have  some  few  properties  in  common.  They  allay 
thirst;  they  dilute  the  alimentary  bolus  in  the  stomach;  they  as- 
sist in  the  reduction  of  the  compactness  of  the  food ;  and  repair 
momentarily  the  losses  sustained  by  the  fluids  of  the  economy. 
They  differ  most  widely  as  to  their  especial  properties,  and  the 
efiects  they  produce  in  the  organism. 

The  simple  and  natural  drinks  fulfil  most  completely  the  ob- 
jects required  in  the  use  of  drinks,  and  the  habitual  consumption 
of  which  is  most  certainly  productive  of  health  and  longevity. 
They  are  the  only  drinks  that  can  be  employed  by  those  of  the 
sanguine  and  nervous  temperaments,  for  constant  use,  without 
entailing  most  serious  and  distressing  affections.  In  ail  mtiamma- 
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tory  diseases,  they  are  the  only  drinks  that  can  be  administered, 
and  nature  dictates  their  propriety,  by  the  desire  she  creates  for 

them.  ,    .      /r  u 

The  temperature  of  these  drinks  influences  their  effects  on  the 

economy.  Cold  water  is  sedative,  but,  if  the  temperature  be  very 
low,  it  often  causes  a  reaction.     In  febrile  diseases,  it  should  be 
given  moderately  cold,  or  when  iced,  only  in  small  quanUties, 
and  very  frequently  repeated.     When  highly  charged  with  car- 
bonic acid  gas,  its  sedative  effects  are  enhanced,  and  it  is  the  most 
efficacious  remedy  in  allaying  the  irritation  of  the  stomach.     In 
slight  gastric  irritations,  such  as  are  induced  by  too  stimulating 
food  and  drinks,  simple,  or  edulcorated  cold  water,  is  the  most 
direct  and  prompt  means  to  arrest  them.     Those  whose  stomach 
is  not  excitoble,  in  whom  the  requisite  excitement  for  the  per- 
formance  of  digestion  is  with  difficulty  established,  suffer  from 
drinking  cold  water,  and  their  digestion  is  suspended. 

Tepid  water  causes  nausea,  and  excites  vomiting.  Its  mode  ol 
operation  in  producing  this  effect  is  not  determined  When  it  is 
desirable  to  evacuate  the  contents  of  the  stomach,  and  the  activity 
of  emetics  is  to  be  apprehended,  as  in  the  commencement  of  gas- 
tric fevers,  tepid  water  offers  the  safest  means  that  can  be  em- 
ployed. Hot  water,  as  well  as  all  hot  drinks,  is  stimulant  to  the 
stomach,  and  often  excites  the  skin  or  kidneys. 

Fermented  liquors  are  most  of  them  nutritive,  and  all  more  or 
less  stimulant  from  containing  alcohol.  They  offer  peculiar  cha- 
racters derived  from  the  substances  they  hold  in  solution.  In 
moderate  quantities,  they  excite  mildly  the  stomach,  and  in  a 
healthy  state  of  that  organ,  invigorate  digestion;  they  quicken 
the  circulation,  and  augment  the  secretions.     On  any  empty  sto- 

mach  they  prove  more  exciting.  ..    .     ,  .     .u     ♦« 

The  stimulation  of  fermented  liquors  is  not  limited  to  the  sto- 
mach, but  is  rapidly  extended  into  the  whole  of  the  organism. 
When  it  is  moderate,  Uie  increased  vigour  imparted  to  the  play 
of  the  organs,  produces  a  sentiment  of  force,  of  activity,  and  aug- 
mented vitality,  inspiring  feelings  of  pleasure  and  gaiety.  Ihis 
forced  effort  is  succeeded  by  an  exhaustion  of  the  organic  actions, 
and  a  sUte  of  languor  is  induced,  corresponding  to  the  extent  ol 

the  excitement.  >  .      *.      *•        ^r  «h* 

^      ...  :-   r„ ^4^A  Tmnnrs  disturb  the  functions  of  the 
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economy,  and,  if  frequently  repeated,  inevitably  awaken  a  patho- 
logical state.  This  is  more  certainly  induced  in  those  who  are 
predisposed  to  diseases,  or  possess  any  of  their  tissues  or  organs 
developed  in  an  undue  proportion,  or  have  any  organ  in  an  irri- 
table condition. 

In  excess,  fermented  liquors  often  occasion  inflammation  in  the 
stomach.  Digestion  is  arrested,  vomitings  are  induced,  and,  in 
the  highly  irritable  and  nervous,  violent  spasms  and  convulsions 
are  brought  on,  proceeding  from  intense  gastric  sensibility.  They 
excite  with  energy  the  heart,  inflame  it,  cause  palpitations,  and 
establish  fever.  The  brain  suffers  no  less;  all  its  functions  are  de- 
ranged; the  intellectual  and  moral  faculties,  from  the  high  and  ir- 
regular excitement  of  their  organs,  and  the  sanguine  congestion 
its  consequence,  are  incapable  of  a  combined  action;  false  percep- 
tions, violent  moral  commotions,  without  a  pretext,  aberrations 
of  the  understanding,  followed  by  a  total  suspension  of  intellec- 
tual existence,  are  the  effects  of  this  condition.  The  voluntary 
powers  follow  the  same  course;  they  are  roused  into  energy,  and 
then  sink  into  languor;  the  muscles  deprived  of  the  stimulation 
of  nervous  power,  lose  their  contractile  force,  and  are  incapable 
of  supporting  the  frame;  it,  then,  becomes  a  mere  brute  mass: 
this  state  is  drunkenness. 

From  the  effects  experienced  by  the  organs,  from  the  excessive 
use  of  fermented  liquors,  it  is  not  surprising,  they  are  the  prolific 
source  of  so  many  maladies,  and  the  cause  of  numerous  of  the 
moral  and  physical  evils  of  our  race.  The  reiteration  of  the  vio- 
lent stimulation  they  induce,  terminates  in  inflammations,  either 
acute  or  chronic,  of  the  stomach,  duodenum,  ^nd  liver,  with  the 
cancerous  and  other  degenerations  of  these  organs.  Inflamma- 
tion of  the  heart  and  vessels;  the  enlargement,  and  other  organic 
derangement  of  the  one;  aneurisms,  ossification,  &c.  of  the  other, 
are  common  results  of  habitual  intemperance.  In  the  brain,  its 
consequences  are  the  production  of  apoplexies,  of  convulsions,  of 
mental  derangement,  and  every  form  of  nervous  disorder. 

Even  in  moderation,  the  habitual  use  of  fermented  drinks  is 
not  tolerated  by  the  sanguine  and  the  nervous.  They  are  unne- 
cessary, and  should  not  be  employed  by  those  leading  sedentary 
lives;  by  those  in  the  vigour  of  life;  when  the  temperature  is  mo- 
derate; and,  when  the  food  is  sufficiently  stimulating  for  its  own 


digestion.  They  agree  with  the  lymphatic  tempcrapdcnt,  in  which 
the  organs  are  but  little  excitable;  while  engaged  in  arduous  mus- 
cular exertions ;  with  those  advanced  in  life ;  during  extremely 
cold,  or  excessively  warm  weather,  enervating  the  forces;  and 
when  the  quality  of  the  food  is  not  such  as  to  excite  the  stomach 
sufl&ciently  for  digestion. 

Whenever  chronic  inflammations  are  seated  in  any  organ,  from 
the  diffused  excitation  they  create,  fermented  drinks  are  always 
injurious.  They  do  not  relieve  the  debility  attending  on  the 
complaint,  but  aggravate  the  existing  lesion. 

Alcoholic  liquors  are  the  distilled  products  of  fermented  li- 
quors, and  contain  alcohol  in  a  more  concentrated  state,  combined 
with  some  portions  of  colouring  matter,  essential  oil,  and  other 
vegetable  principles,  imparting  peculiarities  to  the  different  kinds. 
.  They  are  purely  stimulant,  being  devoid  of  nutritive  properties. 
All  the  effects  described  as  resulting  from  fermented  drinks,  are 
caused  by  alcoholic  liquors,  but  in  a  more  aggravated  form,  and  a 
more  rapid  progression.    The  potency  of  their  stimulation,  when 
taken  habitually  in  excess,  soon  establishes  inflammations  in  the 
digestive,  circulating,    nervous,    and   secerning  organs;   disor- 
ders their  functions;  degrades  their  structure,  by  the  permanent 
excitement  of  the  organic  or  nutritive  actions,  which  we  have 
seen  to  be  formative  of  the  structure,  (Chap.  III.  Sect.  III.)  and 
thus  brutalizes,  morally  and  physically,  the  human  being. 

Most  commonly  the  violent  aggressions  experienced  by  the 
organs,  from  the  use  of  alcoholic  drinks,  lead  to  their  speedy 
disorganization,  and  the  early  destruction  of  the  miserable  victim 
of  this  pernicious  habit.     A  very  large  proportion  of  the  chronic 
inflammations,  that  cut  off  so  many  of  our  species,  originate  in 
this  abuse.   Those  whose  organs  are  so  well  constituted,  as  to  re- 
sist these  attacks  for  any  length  of  time,  exhibit  a  melancholy 
picture  of  human  degradation,  and  are  to  be  regretted  more  than 
they  who  perish.  The  continued  vitiation  of  the  nutritive  actions, 
modifies  the  structure  of  the  organs,  and  they  adapt  themselves, 
in  their  sensibility,  and  mode  of  existence,  to  the  forced  and  un- 
natural stimulation  to  which  they  have  been  so  long  subjected.  It 
becomes  the  means  of  their  existence;  a  return  to  the  natural  state 
would  be  the  loss  of  function,  and  death.    No  option  is  left  them; 
they  must  live  drunkards,  or  cease  to  hve.     The  organs  being 
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physically  changed,  the  moral  is  altered;  and  though  the  outward 
form  is  retained,  the  intimate  structure,  and  the  sensibility,  have 
deteriorated,  and  the  being  has  approached  to  the  nature  and  cha- 
racter of  the  brute. 

Terrible  as  are  the  consequences  of  the  abuse  of  alcoholic  li- 
quors, the  artificial  stimulation  they  create,  appears  to  be  an  in- 
stinctive want  of  human  nature.  The  discovery  of  means  for  this 
purpose,  is  coeval  with  the  history  of  man;  and  no  people,  from 
the  lowest  savage  state,  to  the  most  refined  civilization,  have  ever 
been  known  to  be  destitute  of  them.     It  is,  then,  in  vain  to  de- 
claim against  the  use  of  spirituous  drinks,  or  to  attempt  the  abo- 
lishment of  their  employment     A  want,  that  history  and  expe- 
rience proclaim  as  imperious  to  human  nature,  cannot  be  annulled 
at  pleasure.  It  is  their  abuse  we  should  endeavour  to  correct;  and 
this  is  only  to  be  accomplished  by  the  diflfusion  of  education,  and 
instruction  in  a  system  of  morals,  connecting  the  actions  of  man 
with  the  integrity  of  his  organs,  the  enjoyment  of  health,  and 
possession  of  happiness,  and  not  consisting  in  the  observance  of 
preceptive  and  arbitrary  maxims,  the  reason  of  which  is  too  re- 
mote and  .indefinite  to  oppose  an  obstacle  to  present  temptation. 
Spirituous  liquors  are  to  be  used  for  the  same  purposes,  and 
under  the  circumstances  indicated  when  speaking  of  fermented 
liquors.     They  are  useful  to  assist  digestion  when  the  food  is  di- 
ficient  in  exciting  properties,  and  is  difficult  to  digest;  to  obviate 
the  languor  induced  by  excessive  heat  and  perspiration;  or  to  re- 
sist extreme  cold:  they  also  animate  the  frame,  and  inspire  with 
courage,  in  emergencies  requiring  physical  exertions,  and  the  en- 
counter of  danger. 

The  proportion  of  spirituous  drinks  for  healthy  and  invigorat- 
ing excitement,  is  about  an  ounce  to  a  pint  of  water;  in  this 
degree  they  prove  refreshing,  and  strengthening  when  the  frame 
is  sinking  with  lassitude. 

The  nervous  and  sanguine  temperaments  are  intolerant  of  the 
stimulation  of  alcoholic  drinks;  and  they  should  be  taken  very 
sparingly  by  those  who  have  these  endowments.  The  lymphatic 
temperament  will  long  endure  their  excitement,  without  suffering 
serious  derangement  of  the  organs. 

Ai«^i,«i;^  rirrnVs  «Viniil^  ramlv  ho  taken  on  an  emptv  stomach. 
They  are,  then,  much  more  exciting;  and,  besides,  the  stomach  is 


stimulated,  without  an  object  for  the  exercise  of  its  augmented 
energy,  and  its  force  is  in  consequence  wasted,  for  the  whole 

m  economy. 

Coffee  and  tea  are  vegetable  infusions,  possessmg  stimulant 
without  nutritive  properties.  They  differ  from  the  preceding 
stimulant  drinks,  by  never  causing  congestions,  deranging  vio- 
lently the  functions  of  the  organs,  or  producing  confusion  of  ideas, 
and  suspension  of  the  intellectual  operations. 

Coffee  is  an  active  stimulant,  diffusing  throughout  the  organism 
a  pleasant  and  lively  excitation.  The  animaUng  effects  of  coffee 
are  notably  exhibited  in  the  activity  it  imparts  to  the  intellectual 
operations.  This  circumstance  has  made  it  a  favourite  with  the 
literati,  and  obtained  for  it  the  appellation  of  an  intellectual  be- 
verage. It  is  not,  however,  a  stimulant  of  the  brain  alone,  but 
the  heart,  the  stomach,  and  principal  viscera,  experience  its  ex- 
citant qualities  equally  with  the  brain. 

Coffee  in  its  properties  is  a  cordial,  and  should  be  employed  as 
such,  and  not  as  an  aliment.  Its  use  as  an  article  of  food,  and  as 
forming  the  principal  part  of  a  meal,  is  a  common  cause  of  dys- 
pepsia, by  temporarily  stimulating  the  stomach,  without  present- 
ing solid  aliment  for  the  occupation  of  the  increased  action  it  has 
induced.  In  this  respect  it  excites  the  economy  to  its  loss.  It 
is  incompatible  with  all  diseases  of  irritation,  and  with  all  local 
affections  capable  of  exciting  febrile  disturbance. 

Tea,  in  its  effects,  has  a  close  resemblance  to  coffee.  It  is  sti- 
mulant without  being  nutritive.  The  excitement  it  occasions  is 
less  intense  than  that  of  coffee,  and  it  may  be  used  with  greater 
impunity. 

Sect.  II. — •^pparatm  of  Digestion. 

The  apparatus  of  digestion  presents  degrees  of  complicateness, 
corresponding  to  the  greater  or  less  simplicity  of  the  digestive 
process.  In  some  animals  it  is  a  simple  sack,  with  a  single  open- 
ing; or  a  lube,  which  is  the  body  of  the  animal;  and  so  closely 
does  it  approximate  to  vegetables  in  its  character,  that  it  may  be 
turned,  and  the  external  surface  performs,  then,  the  digestive 

function. 

n  man,  auu  uie  iiiauiuiaua,  uus  i»|ipaia»,u^  ww..^w«.-  w*  ».... 
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organs,  each  having  a  distinct  oflSce,  yet  the  conjoined  operation 
of  all  is  required  for  the  regular  performance  of  digestion.  It  is 
composed  of  a  canal  commencing  with  the  mouth,  and  terminat- 
ing at  the  anus,  traversing  the  body,  formed  of  different  tunics 
or  tissues,  and  in  its  course  presenting  various  enlargements, 
which  may  be  regarded  as  so  many  successive  cavities  united  to- 
gether. These  cavities  are  the  mouth,  the  pharynx  and  oesopha- 
gus, the  stomach,  and  the  intestines.  Connected  with  this  canal 
are  other  organs,  pouring  into  it  the  products  of  their  secretion, 
and  which  are  the  immediate  agents  in  executing  this  process. 
Each  of  these  portions  of  the  apparatus  will  .require  a  general 
examination. 

•  §  1.  7%e  Mouth, 

This  cavity  concurs  in  respiration, articulation,  and  deglutition; 
it  is  the  seat  of  gustation  or  tasting;  and  is  the  agent  of  mastica- 
tion. In  this  last  respect,  it  is  chiefly  attached  to  digestion.  Mas- 
tication is  effected  by  the  teeth,  placed  in  the  jaws,  the  inferior 
of  which  is  moveable.     The  teeth  vary  in  their  form  and  uses. 
Some  are  constructed  for  the  purpose  of  cutting  and  tearing;  such 
are  the  teeth  of  carnivorous  animals,  and  the  incisors  and  canine 
of  man.     Animal  food  being  easily  resolvable  into  the  nutritive 
elemente  by  the  digestive  fluids,  does  not  require  to  be  ground 
down  into  minute  particles,  and  its  structure  entirely  destroyed, 
before  they  can  act  on  it.   Teetb  for  that  object  would  have  been 
superfluous.     Other  teeth  are  formed  in  a  manner  to  bruise,  di- 
vide, and  grind  the  food  into  a  paste— these  are  the  teeth  of  her- 
bivorous animals,  and  the  molar  teeth  of  the  human  species.  Ve- 
getable food  cannot  admit  the  action  of  the  digestive  fluids,  and 
yield  its  nutritive  principles,  unless  in  the  most  minute  division. 
The  teeth  are,  consequently,  a  certain  index  to  the  character  of 
the  animal,  and  establish  the  fact,  that  man  is  omnivorous,  as  he 
has  teeth  adapted  both  to  animal  and  vegetable  food. 

The  insalivation  of  the  food,  or  iU  impregnation  with  saliva, 
occurs  during  mastication.  The  stimulus  of  the  food  causes  a 
free  secretion  of  saliva,  which  is  poured  into  the  mouth,  and  the 
aliment,  divided  and  contunded  by  the  teeth,  is  worked  up  into  a 
pasty  consistence.    It  is  also  mixed  with  the  fluids  of  the  mucous 


membrane  of  the  mouth.  The  food  being  prepared,  in  this  man- 
ner,  is  forced  by  the  tongue  into  the  posterior  part  of  the  mouth 
or  fauces,  whence  it  passes  into  the  pharynx  and  cesophagus. 

Mastication  is  important  in  facilitating  the  process  of  digestion, 
and  defective  teeth,  or  their  loss,  is  not  an  unfrequent  cause  of 
indigestion,  of  disordered  states  of  the  stomach,  and  consequent 
ill  health. 

§  2.  Pharynx  and  (Esophagus. 

lit  *     - 

The  pharynx  and  oesophagus  are  muscular  and  membranous 
tubes;  the  first  resembling  a  funnel.  They  are,  properly  speak- 
ing, the  commencement  of  the  alimentary  canal,  and  lead  from 
the  mouth  into  the  stomach.  They  are  lined  internally  by  mu- 
cous tissue,  which  exhales  an  albuminous  fluid,  and  secretes  a  mu- 
cus from  its  numerous  follicles:  these  may  probably  aid  in  di- 
luting the  food,  and  assist  in  digestion. 

The  alimentary  bolus  is  received  from  the  mouth  into  the  pha- 
rynx, and  conducted  by  the  contractions  of  its  muscular  tunic 
into  the  oesophagus,  along  which  it  is  carried  by  the  same  means 
into  the  stomach.  The  muscular  motions  propelling  the  mass 
from  the  mouth  into  the  pharynx,  are  entirely  voluntary;  in  the 
upper  part  of  the  pharynx  volition  exercises  some  control,  but  in 
the  lower  portion,  and  in  the  oesophagus,  the  muscular  motions 
are  wholly  involuntary. 

The  inflammation  of  the  mucCJils  membrane  of  the  pharynx 
and  oesophagus,  renders  the  contractions  of  their  muscular  tunics 
very  painful;  and  deglutition  becomes  difficult,  or  impossible. 
They  are  also  spasmodically  affected  in  hydrophobia,  hysteria,  &c. 

§  3.  Of  the  Stomach.  ^ 

The  stomach  is  an  enlargement  of  the  alimentary  canal,  form- 
ing a  hollow  viscus,  immediately  succeeding  to  the  oesophagus, 
to  which  it  communicates  by  its  cardiac  orifice.  In  this  cavity 
the  aliment  is  detained  some  hours,  where  it  undergoes  an  entire 
modification, being  converted  into  a  pulUceous  mass,  called  chyme. 

The  stomach  is  placed  in  the  upper  part  of  the  abdomen  Jying 
obliquely  transverse;  its  large  rounded  extremity  to  the  left,  and 
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its  small,  somewhat  conical  extremity  to  the  right.  It  occupies 
all  of  the  left  hypochondrium,  the  epigastrium,  and  a  portion  of 
the  right  hypochondrium.  I  have  met,  in  two  instances,  the 
stomach  in  a  vertical  position,  parallel  to  the  spine.  Both  sub- 
jects were  emaciated;  had  insatiable  appetite  for  food;  one  of  them 
suffered  with  dyspepsia  for  many  years;  and  both  died  with  chro- 
nic inflammation  and  ulceration  of  the  ileo-coecal  region  of  the  in- 
testines, attended  with  diarrhoea. 

By  its  anterior  surface,  which  is  convex,  and  somewhat  superior, 
the  stomach  is  in  contact  with  the  liver;  by  its  posterior  surface, 
with  the  diaphragm ;  and  in  front,  with  the  abdominal  parietes.  It  is 
thus  subjected  to  constant  agitation  by  the  movements  of  respira- 
tion, and  experiences  more  or  less  of  mechanical  compression  in 
coughing  and  vomiting.     When  distended,  it  must,  from  its  po- 
sition, resist  the  descent  of  the  diaphragm;  and  hence  a  full  meal, 
or  flatus  in  the  stomach,  is  the  cause  of  so  mu6h  distress  to  those 
who  have  dilation  of  the  heart,  effusions  into  the  thorax,   or 
other  affections  contracting  its  capacity.     It  is  this  circumstance 
also,  that  occasions  frequently  irritations  to  be  developed  in  the 
stomach,  and  the  digestion  to  be  disturbed  in  those  troubled  with 

severe  coughs. 

The  stomach  communicates  with  the  oesophagus,  towards  its 
large  extremity,  by  an  orifice  called  cardia,  and  which  is  not  fur- 
nished with  any  valvular  structure.     At  its  small  extremity  it 
opens  into  the  intestine  by  an  orifice,  named  pylorus.     Around 
this  orifice  is  a  circular  enlargement,  formed  by  a  fold  of  mucous 
membrane,  and  projecting  into  the  cavity  of  the  intestine,  form- 
ing an  imperfect  valve:  it  is  called  the  valve  of  the  pylorus. 
The  stomach,  the  same  as  the  rest  of  the  alimentary  canal,  is 
'  composed  of  two  tunics;  the  inner  one,  mucous  tissue,  and  that 
exterior  to  it,  muscular,  composed  of  layers  of  muscular  fibres. 
In  treating  of  the  mucous  tissues,  that  of  the  stomach  was  de- 
scribed; it  is  disposed  irregularly  in  folds,  radiated  towards  the 
cardiac  orifice,  and  longitudinally  towards  the  pylorus.  It  is  most 
delicate  in  the  cardiac  extremity,  and  is  thicker  and  more  fun- 
gous as  it  approaches  the  pylorus. 

The  mucous  coat  of  the  stomach   exhibits  numerous  villi, 
wnence  it  i&  iianicu  uy  auuic  rtua4.w»*i»w».^,  «  ,».»«—  _--v;>  ,--- 
tains  immense  quantities  of  follicles,  especially  towards  the  py- 


loric orifice.   From  the  villi,  a  fluid,  said  to  be  albuminous,  is  ex- 
haled; and  the  follicles  secrete  mucus.   No  other  source  of  a  gas- 
tric fluid  exists  than  these,  and  they  do  not  appear  to  be  different 
from  the  same  structures,  in  other  portions  of  the  mucous  tissue. 
This  circumstance  renders  exceedingly  equivocal  the  existence 
of  a  specific  gastric  juice,  the  pretended  solvent  of  the  food.     It 
certainly  cannot  be  furnished  by  the  follicles  known  to  yield  the 
mucus  found  in  the  stomach;  and  it  is  not  likely,  a  product  pos- 
sessing the  peculiar  properties,  and  executing  the  important  of- 
fice attributed  to  the  assumed  gastric  juice,  would  be  formed  by 
a  mere  exhalation,  similar  to  the  perspiration,  and  the  other  ex- 
haled simple  fluids.     It  would  be  a  perfect  anomaly  in  the  eco- 
nomy  of  nature;  for,  whenever  a  fluid  having  specific  properties, 
and  destined  to  important  offices,  is  to  be  formed,  a  complex  se- 
cretory apparatus  is  appropriated  to  that  purpose. 

The  muscular  tunic  is  disposed  in  three  layers,  external,  mid- 
die,  and  internal ;  and  is  composed  of  delicate  white  fibres.  This 
coat  is  not  as  thick  and  as  strong  as  the  same  coat  in  the  pharynx 
and  oesophagus;  and  it  is  less  dense  in  the  cardiac,  than  the  pylo- 
ric extremity.     It  does  not  appear  capable  of  great  efforts. 

Besides  the  above,  which  are  the  proper  coats  of  the  stomach, 
it  has  an  exterior  lining,  similar  to  all  the  viscera  of  the  abdomen, 
derived  from  the  peritoneum.  This  last  serves  to  fix  the  stomach 
in  the  abdominal  cavity. 

The  interior  capacity  of  the  stomach  varies,  with  its  contents, 
to  which  it  always  in  health  adapts  itself.  It  is  nOt  the  same  in 
different  individuals,  whose  habits  influence  its  size;  and  in  some 
mocbid  states,  it  is  probably  unnaturally  distended  by  flatus,  or 
very  considerably  relaxed. 

The  stomachs  of  carnivorous  animals,  as  their  aliment  is  rea- 
dily reduced  into  the  nutritive  elements,  and  docs  not  require  a 
long  process  for  this  purpose,  is  small,  and  the  oesophagus  enters 
it  near  to  the  left  extremity.  In  herbivorous  animals,  the  stomach 
is  large,  and  the  oesophagus  is  inserted  more  towards  the  right, 
approaching  to  the  pylorus.  The  cardiac  extremity,  m  conse- 
quence, forms  as  it  were  a  large  pouch  capable  of  containing  a  con- 
derable  quantity  of  food.  In  the  ruminant  animals,  the  stomach 
is  composed  of  four  parts,  and  which  are  commonly  regarded  as 
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four  separate  stomachs.     The  stomach  of  man  is  intermediate  be- 
tween the  two ;  another  evidence  of  his  omnivorous  character. 

The  stomach  is  highly  vascular,  being  richly  supplied  with 
blbod- vessels,  and  it  receives  two  kinds  of  nerves;  branches  of  the 
eighth  pair,  and  of  the  ganglionic  system,  from  the  coeliac  plexus. 

§  4.  O/*  the  Intestinal  Tube, 

The  intestinal  cavity  immediately  succeeds  to  the  stomach,  and 
extends  to  the  anus.  Its  length,  which  is  always  considerable, 
varies  in  different  animals,  being  longest  in  the  herbivorous  ani- 
mals. In  man,  it  is  six  to  eight  times  the  length  of  his  body;  but, 
by  the  mode  in  which  it  is  arranged,  on  the  circumference  of  the 
mesentery,  forming  numerous  convolutions,  it  is  easily  contained 
in  the  cavity  of  the  abdomen. 

In  its  general  structure,  it  corresponds  with  the  other  portions 
of  the  alimentary  canal,  consisting  of  a  mucous  tissue  internally, 
and  a  muscular  tissue  external  to  the  first.  On  the  exterior,  it  is 
covered  by  a  serous  coat,  a  portion  of  the  peritoneal  membrane, 
common  to  all  the  abdominal  viscera. 

The  mucous  tunic  has  a  velvety  aspect,  and  is  the  seat,  like  the 
otber  mucous  tissues  of  a  watery  exhalation  or  perspiration  de- 
rived from  its  exhalents,  and  of  a  mucus  secretion  proceeding 
from  its  follicles.  The  muscular  membrane  is  composed  of  art  in- 
ternal layer  of  circular  fibres;  and  an  external  layer  of  longitudi- 
nal fibres.  These  fibres  are  white;  they  belong  to  the  involun- 
tary system  of  muscles,  and  are  excited  into  contraction  by  im- 
pressions on  the  mucous  tissue.  They  cause  the  peristaltic  move- 
ment of  the  intestines,  and  evacuate  its  contents.  The  peritoneal 
coating  gives  consistency  and  support  to  the  intestinal  tube ;  and 
by  its  lubricity,  admits  the  gliding  on  each  other,  and  unfolding 
of  the  convolutions,  necessary  to  the  passage  of  the  contents  along 
the  course  of  the  tube.  When  this  tissue  is  inflamed,  its  polished 
and  smooth  surface  is  destroyed,  its  secretion  is  changed  in 
character,  and  loses  its  lubricating  properties:  the  peristaltic  mo- 
tions are  impeded;  and  hence  the  costiveness  attending  peritoneal 
inflammation,  and  the  impropriety  of  the  practice  so  generally 


The  intestinal  tube  is  not  perfectly  uniform  throughout  its  ex- 
tent; and  different  offices  are  the  appropriated  duties  of  different 
portions.     It  offers  consequently  subdivisions.     The  first  two- 
thirds  are  smaller  in  diameter  than  the  last  third ;  whence  the 
first  has  been  termed  small,  and  the  last  large  intestine.     The 
small  intestine  is  the  seat  of  chylification,  and  the  absorption 
of  chyle,  or  the  nutritive  elements  of  the  aliments;  the  large  m- 
testine  is  chiefly  the  reservoir,  and  the  excretory  passage  of  the  ^ 
fecal  matters.     This  is  a  natural  and  well-defined  division;  and 
the  two  are  further  separated  by  a  valvular  structure  placed  at 
their  point  of  union,  admitting  the  easy  passage  of  the  contents 
of  the  small,  into  the  large  intestine,  and  resisting  their  return. 
The  small  intestine  has  been  further  divided  into  three  others; 
the  duodenum,  the  jejunum,  and  the  ileum;  and  the  large  intes- 
tine  has  likewise  been  distinguished  into  three;  the  ccecum,  co- 

Ion,  and  rectum.  y.     w  c 

This  last  division  is  not  of  muck*  importance,  yet  each  calls  lor 

some  separate  observations. 

a.  Duodenum, 

This  intestine  may  with  propriety  be  regarded  as  a  second  sto- 
mach, and  as  rivalling  that  organ  in  the  importance  of  its  office. 
The  fluids  of  the  liver  and  pancreas  are  received  into  it,  are  ap- 
plied to  the  digested  mass  as  it  passes  from  the  stomach,  and  ac- 
complish the  principal  object  of  the  digestive  process,  the  separa- 
tion of  the  nutritive  elements  in  the  form  of  chyle,  from  the  m- 
nutritive  materials,  which  assume  in  their  progress  the  character 
of  fecal  matters.  In  the  duodenum  is  thus  performed,  as  it  were, 
a  second  digestion,  the  completion  of  the  first,  or  that  effected  in 

the  stomach. 

The  name  it  bears  is  derived  from  its  length;  that  being  esti- 
mated at  twelve  fingers  breadth.  It  is  placed  in  the  middle  of 
the  abdomen,  deeply  seated,  in  contact  with  the  spine:  in  its 
course,  commencing  at  the  pyloric  extremity  of  the  stomach,  it 
describes  a  semicircle,  having  its  convexity  to  the  right,  and  its 
concavity  to  the  left,  and  partly  enclosing  the  pancreas.       ^ 

The  duodenum  has  its  interior,  or  mucous  tunic,  disposea  into 
numerous  folds,  constituting  the  vaivuiae  cunnivtuUa,  they  arc 
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larger  than  in  any  other  portion  of  the  small  intestine,  so  that  its 
surface,  by  this  arrangement,  is  rendered  very  extensive,  not- 
withstanding its  moderate  length.  This  coat  is  formed  of  villi, 
which  are  exhaling  and  absorbing  from  their  structure;  and  con- 
tains also  numerous  follicles,  secreting  a  lubrifying  mucus.  The 
serous  covering  the  duodenum  receives  from  the  peritoneum, 
does  not  envelope  the  whole  of  the  intestine.  It  passes  over  a 
portion  of  it,  where  the  common  duct  of  the  liver  and  pancreas 
enters,  securing  it  firmly,  and  preventing  it  from  motion,  which 
would  have  constantly  endangered  the  rupture  of  those  ducts: 
the  portion  placed  between  the  laminae  of  the  transverse  meso- 
colon, has  no  serous  covering  whatever.  From  these  circum- 
stances, together  with  its  form,  and  disposition,  the  duodenum  is 
susceptible  of  considerable  distention;  and  when  excessively  over- 
loaded with  the  digested  or  chymous  mass,  is  the  cause  of  pecu- 
liar symptoms  attending  on  some  of  the  forms  of  dyspepsia  or  in- 
digestion.        *      '  *• 

The  ducts  of  the  liver  and  pancreas,  enter  the  duodenum 
about  five  fingers  breadth  from  its  commencement,  sometimes  by 
a  common  mouth,  and,  occasionally,  by  separate  openings,  in  con- 
tact with  each  other.  The  mucous  membrane  of  the  duodenum 
is  continuous  through  these  ducts  into  the  glands.  In  the  foeUl 
state,  the  ducts  proceeding  from  the  intestine,  and  divided  into 
ramifications,  is  the  first  element  in  the  formation  of  the  glands, 
and  around  which  the  vessels  and  parenchymatous  structure  are 
subsequently  formed.  Hence  it  is  exceedingly  probable,  that  the 
mucous  tissue  of  the  excretory  ducts,  ramifying  through  the  liver 
and  pancreas,  is  the  immediate  seat  of  their  respective  secretions, 
and  being  continuous  from  the  mucous  tissue  of  the  duodenum, 
the  impressions  and  actions  excited  on  it,  are  extended  into  those 
glands.  ^ 

b.  Jejunum  and  Ileum. 

These  intestines  commence  with  the  termination  of  the  duo- 
denum, but  without  any  visible  separation.  Their  length  is  con- 
siderable, forming  three-fourths  of  the  whole  canal;  they  occupy 
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numerous  circumvolutions,  and  are  surrounded  by  the  large  in- 


testine, in  which  they  terminate  by  a  valvular  orifice  in  the  right 

iliac  region.  ,  /.      j         ^         j 

The  jejunum  is  so  called  because  it  is  always  found  empty,  and 
is  the  first  succeeding  the  duodenum.  The  ileum  derives  its  ap- 
pellation from  its  numerous  windings;  but  there  is  no  appreciable 
line  of  demarcation  between  the  two:  it  is  preferable,  with  Haller 
ajid  Desault,  to  regard  them  as  one  intestine. 

The  mucous  membrane  in  the  superior  portion,  is  disposed  so 
as  to  form  valvulae  conniventes;  but  these  disappear  towards  the 
inferior  porUon,  and  in  the  ileum  are  replaced  by  simple  wrin- 
kles.    The  intimate  texture  is  nearly  the  same  as  the  rest  of  the 
intestinal  mucous  tissue,  having  exhalent  or  perspiratory  vessels, 
and  numerous  mucous  follicles.     These  last,  called  glands  of 
Peyer,  and  of  Brunner,  are  most  abundant  in  the  lower  portion 
of  the  ileum,  especially  the  last  third,  and  in  the  vicinity  of  the 
ileo-coecal  valve,  while  the  chylous  and  exhalent  vdlosities  dimi- 
nish. This  circumstance,  it  is  presumable,  is  the  cause  of  the  fre- 
quency, with  which  inflammation  of  this  portion  of  the  tube, 
causes  the  appearance  of  circumscribed,  thickened,  or  elevated 
patches,  or  laminae,  readily  running  into  ulceration,  and  so  com- 
mon in  this  situation.     These  laminae  are  composed  of  follicles, 
which  here  are  so  very  abundant,  enlarged  and  indurated  by  in- 
flammation.    This  is  the  whole  secret  of  the  Dothinenteritis  of 

Bretonneau.  , 

At  the  junction  of  the  ileum  with  the  coccum,  is  a  valvular 
structure.  It  appears  to  be  formed  by  the  first  being  prolonged, 
or  projecting  through  an  aperture  in  the  last,  in  the  cavity  of 
which  it  makes  a  soft  elliptical  prominence,  having  a  labiated 
opening  in  its  centre.  This  arrangement  produces  a  contraction 
of  the  intestinal  tube,  at  this  point,  where  the  fecal  matters  must 
be  detained.  This  may  also  be  another  cause  of  the  frequency 
of  the  inflammation,  thickening,  and  ulceration,  dissection  so  con- 
stantly shows  to  occur  at  this  position,  and  to  be  so  common  in 
protracted  fevers,  and  those  of  typhoid  character. 

c.  Large  Intestine,  or  Coecum,  Colon,  and  Rectum. 

The  large  intestine,  so  called  from  ils  greater  caliber,  tcmii- 
nates  the  alimentary  canal;  it  is  much  shorter  than  Ih 
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forming  scarcely  a  fifth  of  the  whole  intestinal  tube.  It  com- 
mences in  the  right  iliac  region,  ascends  in  the  right  flank,  be- 
fore the  kidney,  until  it  reaches  the  liver;  then,  traverses  the  ab- 
domen, redescends  along  the  left  flank  to  the  left  iliac  region, 
where  it  makes  a  flexure  to  gain  the  sacrum,  and  plunges  into 
the  pelvis,  finishing  at  the  anus.  In  its  course  it  is  not  floating 
loosely  like  the  mass  of  the  small  intestines,  but,  at  its  con^- 
mencement  and  termination,  it  is  firmly  attached  to  the  pa- 
rietes  of  the  abdomen.  Three  divisions  have  been  made  of  the 
large  intestine,  coccum,  colon,  and  rectum;  but,  as  no  line  of  se- 
paration distinguishes  them,  or  any  known  distinction  between 
them  exists,  no  separate  description  will  be  made. 

The  commencement  of  the  large  intestine  in  the  right  iliac  re- 
gion, is  called  the  coecum:  it  receives  the  termination  of  the 
ileum  in  its  middle,  and  not  at  its  extremity,  and  thus  forms  a 
kind  of  pouch,  or  cul-de-sac,  below  that  opening.  The  fecal  mat- 
ters, from  the  influence  of  gravity,  must  frequently  be  detained 
in  this  situation:  this  circumstance  may  be  a  cause  of  the  frequent 
occurrence  of  ulceration  in  the  coecum. 

The  division  named  colon,  forms  the  greater  portion  of  the 
large  intestine;  it  forms  nearly  a  circle,  surrounding  the  small  in- 
testines, and  following  almost  the  circumference  of  the  abdomen. 
It  is  distinguished  into  ascending,  transverse,  or  arch  of  the  co- 
lon, descending  colon,  and  sigmoid  flexure.  The  last  division, 
or  the  rectum,  terminates  the  intestinal  canal.  It  descends  per- 
pendicularly, following  the  concavity  of  the  sacrum  and  coccyx, 
and  ends  in  the  anus. 

The  general  structure  of  the  large  intestine,  is  analogous  to 
that  of  the  rest  of  the  alimentary  canal,  yet  it  ofiers  peculiarities 
in  its  arrangement,  that  distinguish  it  by  some  features.  In  its 
mucous  membrane  the  villosities  disappear;  it  is  smoother,  and 
has  less  of  the  fungous  and  velvety  aspect  presented  by  the  mu- 
cous tissue  of  the  small  intestines.  The  follicles  are,  also,  more 
numerous;  for,  as  the  excremental  matters  in  the  large  intestine 
acquire  consistency,  they  require  it  should  be  freely  lubricated 
to  admit  their  passage.  The  follicles  are  not  collected  as  in  the 
ileum,  on  a  part  of  its  diameter,  but  are  disseminated  over  its  sur- 
face- and.  hpnro.  thfi  iilri?rations  of  the  larsre  intestine  are  scat- 
^^^  -  »-*  

tered  over  every  part,  and  lamina;  arc  rarely  met  with  in  it.  The 
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follicles  are,  often,  found  destroyed  by  ulceration,  to  such  an  ex- 
tent that  the  mucous  membrane  of  the  colon  and  rectum  appears 
perforated  with  innumerable  foramina,  like  a  colander.  From 
this  cause  also  inflammation  of  the  mucous  tissue  of  the  large  in- 
testine commonly  occasions  mucous  stools. 

The  muscular  fibres  are  disposed  difierently  in  the  large,  than 
in  the  small  intestines;  the  longitudinal  fibres  are  collected  into 
three  bands,  and  being  shorter  than  the  intestine,  contract  it,  and 
form  its  interior  into  imperfect  cells,  giving  it  the  irregularly 
crimpled  aspect  it  is  seen  to  possess.  In  the  rectum  the  fibres  are 
much  more  numerous  and  stronger,  and  its  termination,  like  the 
commencement  of  the  alimentary  canal,  is  surrounded  by  muscle 
under  the  control  of  the  will. 

The  rectum  is  covered  by  the  peritoneal  membrane  in  its  upper 
portion  only;  whence  it  is  liable  to  considerable  distention  in  its 
lower  portion,  which  sometimes  becomes  enlarged  into  a  consi- 
derable pouch,  by  the  collection  of  indurated  fecal  matters. 

§  5.  Q/*  the  Secretory  Organs,  and  Fluids  concerned  in  Di- 
gestion. 


Tlie  digestive  organs  hereunto  described,  do  not  constitute  the 
sole  apparatus  of  digestion.  They  form  rather  the  vessels,  or  la- 
boratory, in  which  the  food  undergoes  the  physico-chemical  ope- 
rations, by  which  its  physical  and  chemical  characters  are  sub- 
dued, and  it  is  reduced  to  elements,  susceptible  of  becoming  or- 
ganized, and  of  acquiring  a  capacity  for  vital  phenomena. 

The  immediate  and  principal  agents  efl*ectuating  these  opera- 
tions, are  the  apparatus,  and  the  peculiar  fluids  now  to  be  de- 
scribed. This  apparatus  consists  of  the  salivary  glands,  the  liver, 
and  pancreas,  and  the  fluids  they  respectively  secern. 


^  a.  Salivary  Glands. 

These  glands  are  placed  in  the  vicinity  of  the  organs  of  masti- 
cation, for,  in  this  process  the  food  is  impregnated  with  saliva, 
while  it  is  finely  comminuted.  In  man^ibree  glands  on  each  side 
of  the  mouth,  are  appropriated  to  the  production  of  the  salivary 
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fluid:  they  are,  the  parotid,  the  submaxillary,  and ihe Sublingual; 
the  excretory  ducts  of  which  are  continuations  of  the  membrane 
lining  the  mouth.     In  the  forming  state  of  the  salivary  glands, 
the  first  rudiments  are  the  ducts  and  their  ramifications,  around 
which  the  parenchymatous  structure  is  subsequently  produced. 
The  salivary  glands  may,  then,  be  regardedf'as  prolongations  of 
the  buccal  mucous  tissue,  with  numerous  cryptse,  or  foUiculi,  ag- 
gregated in  a  mass.     From  this  view  of  the  formation  and  struc- 
ture of  the  salivary  glands,  two  principles  may  be  established: 
1st,  that  all  impressions  on  the  mucous  tissue  of  the  mouth,  of  a 
certain  intensity,  are  experienced  by  the  salivary  glands,  and  in- 
fluence the  secretion  of  the  saliva;  and  2d,  that  a  fluid  having  all 
the  properties  of  saliva,  and  performing  its  offices,  may  be  se- 
creted from  foUiculi  or  cryptae,  without  being  aggregated  into  the 
glandular  form. 

Hence  it  is,  that  all  stimulations  of  the  buccal  mucous  tissue, 
whether  food,  condiments,  or  irritating  applications,  and  its  in- 
flammation, cause  an  increased  flow  of  saliva.  Hence  also,  those 
animals  that  do  not  masticate,  as  fish,  birds,  &c.  have  not  proper 
salivary  glands,  in  the  vicinity  of  the  mouth,  but  numerous  small 
follicular  glands  are  arraiMpd  around  the  pharynx,  or  at  the  ter- 
mination of  the  oesophagus  in  the  stomach,  furnishing  the  salivary 
fluid  requisite  for  digestion. 

The  salivary  glands  have  a  magnitude  in  animals  correspond- 
ing to  the  complexity  of  the  digestive  process.  They  are  small 
in  carnivorous  animals,  and  in  animals  whose  food  is  nearly  ana- 
logous in  its  elements  to  those  of  their  own  structure.  They  are 
large  in  herbivorous  animals,  whose  digestion  is  exerted  on  food 
differing  in  its  nature  from  their  organs,  into  which  it  is  to  be  con- 
verted, and  which  function,  in  them,  is  a  long  and  difficult  process. 
The  large  apparatus  for  the  production  of  saliva,  its  constancy 
in  all  animals,  and  the  copiousness  of  its  secretion,  are  evidences 
of  the  importance  this  fluid  possesses  in  the  digestive  process. 

The  saliva  in  its  natural  state,  is  nearly  limpid,  inodorous,  and 
insipid.  It  has  been  conjectured,  that  the  saliva  proceeding  from 
the  different  glands  was  not  exactly  the  same.  This  opinion  is 
sustained  chiefly  on  the  number  of  its  sources;  as  it  was  supposed, 
nature  would  not  multiply  the  number  of  glands,  when  two  on 


each  side  might  have  sufficed,  if  mere  quantity  was  the  object. 
But  in  the  provision  of  important  functions,  nature  often  multi- 
plies the  organs,  to  diminish  the  risks  arising  from  accidents. 

The  analysis  of  the  saliva  does  not  throw  light  on  its  action  in 
the  digestive  process.  The  latest  and  most  complete  researches, 
in  this  respect,  are  tjiose  of  Gmelin  and  Tiedemann.'  It  contains 
from  1  to  2.5  per  cent,  of  solid  parts.  These  are  salivary  matter; 
osmazome,  mucus,  albumen,  phosphorized  fat,  acetate,  carbonate, 
phosphate,  and  sulphate  of  potassa;  chloruret  and  sulpho-cyanuret 
of  potassa.     The  last  is  a  highly  poisonous  principle. 

The  quantity  of  saliva  secreted,  cannot  be  easily  estimated, 
yet,  it  is  very  considerable.  It  is  augmented  by  mastication,  by 
the  sight,  odour,  and  taste  of  savoury  food,  by  the  stimulation  of 
condiments,  and  also  by  disgusting  objects. 

During  mastication  it  penetrates  the  food ;  and  at  other  times, 
is  constantly  swallowed,  so  that  the  stomach  is,  in  some  respects, 
a  reservoir  of  the  saliva.  There  is  every  probability,  that  no 
other  gastric  juice,  really  exists,  than  the  salivary  fluids,  mixed 
with  mucous,  follicular  secretions,  and  the  exhaled  or  perspired 
fluids  of  the  gastric  mucous  membrane. 

The  secretion  of  saliva  is  influenced  by  the  morbid  conditions 
of  the  stomach.  The  acute  irritatiow^the  gastric  mucous  mem- 
brane, appear  to  affect,  in  nearly  a  similar  manner,  the  mucous 
tissue  of  the  mouth;  its  secretion  is  modified,  is  viscid,  pasty,  and 
forms  a  crust  on  the  tongue;  and,  at  the  same  time,  the  saliva  is 
either  deficient  or  morbidly  changed.  Hence  the  thirst  of  febrile, 
and  all  other  patients,  in  whom  this  secretion,  and  that  of  the  di- 
gestive  mucous  tissue,  is  defective. 

This  secretion  is  influenced  by  the  passions  and  moral  emo- 
tions. On  this  account,  certain  of  them  cause  aridity  of  the  mouth 

and  throat,  &c.  .  ,  i        • 

In  animals,  the  saliva  is  capable  of  acquiring  highly  poisonous 
qualities,  and  of  generating  in  the  animal  economy  the  most 
dreadful  and  formidable  of  diseases-rabies.  This  eff-ect  on  the 
saliva,  it  is  said,  has  been  produced  by  irritating  animals,  and  ex- 
citing their  ferocity.  It  is  not  known  whether  the  human  saliva 
is  affected  in  a  similar  manner. 
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The  liver  is  a  large  glandular  viscus,  occupying,  beneath  the 
diaphragm,  tjie  whole  of  the  right  hypochondriac  region,  and  a 
portion  of  the  left.  The  product  of  its  secretion  is  one  of  the 
most  compound  fluids  of  the  economy,  called  bile ;  and  which 
performs  a  conspicuous  part  in  the  process  of  digestion.  Other 
offices  have  been  assigned  to  the  liver,  than  the  mere  provision 
of  an  agent  in  the  function  of  digestion;  but  this  is  not  an  appro- 
priate place  for  a  review  of  the  various  hypotheses  emitted  on  this 

subject. 

The  liver  is  an  organ  of  exceeding  complex  structure.     It  re- 
ceives blood-vessels  appropriated  to  its  nutrition;  others  destined 
for  its  secretion;  it  is  permeated  by  mucous  tissue,  disposed  in  the 
form  of  minute  canals — the  pori  biliarii — intimately  connected 
with  the  biliary  secretion;  converging  into  a  single  vessel,  this  tissue 
forms  the  hepatic  duct,  opening  into  the  duodenum,  and  it  is,  thus, 
continuous  with  the  mucous  tissu^  of  that  intestine.     From  this 
circumstance,  some  physiologists  have  been  disposed  to  regard 
the  liver  as  an  appendage^  the  duodenum,  consisting  in  ramifi- 
cations of  its  mucous  m^iiJBrane.     This  view  is  sustained  by  the 
foetal  development  of  the  lif«rer,  in  which  the  duct,  with  its  rami- 
fications in  a  soft  cellular  tissue,  first  appears:  and  in  some  insects 
the  liver  presents  nearly  a  similar  arrangement.   Other  physiolo- 
gists are  disposed  to  adopt  another  view,  and  regard  the  liver  as 
the  essential  or  radical  organ  of  the  digestive  apparatus,  and  the 
duodenum  merely  as  a  vessel,  or  laboratory,  in  which  the  biliary 
secretion  may  be  brought  into  its  appropriate  action.  The  nerves 
of  the  liver  are  chiefly  derived  from  the  hepatic  plexus  of  the 
ganglionic  system,  with  some  few  filaments  of  the  eight  pair.    It 
has  a  proper  coat  which  penetrates  into  its  interior,  and  forms 
sheaths  or  coverings  to  the  portal  vessels,  and  biliary  ducts:  and 
it  is  protected  externally  by  peritoneal  membrane,  forming  at  the 
same  time  its  attachments  to  the  diaphragm  and  parietes. 

Attached  to  the  under  surface  of  the  liver,  but  having  no  direct 
communication  with  it,  is  a  membranous  sac,  lined  interiorly 


it  communicates  with  the  hepatic  duct,  by  a  duct  of  similar  struc- 
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ture,  called  the  cystic,  the  two  uniting  at  an  acute  angle,  and  below 
the  level  of  the  neck  of  the  gall-bladder.  The  bile,  in  passing  into 
this  reservoir,  must  flow  in  opposition  to  its  gravity.     The  force 
accomplishing  this  efiect,  or  the  manner  of  its  production,  is  un- 
known.    The  gall-bladder  is  usually  found  distended  in  those 
whose  digestion  hinot  been  put  in  requisition  Tor  some  time 
previous  to  death;  while  it  is  empty,  or  nearly  so,  in  those  who 
die  immediately  after,  or  in  the  act  of  digestion.  Hence  it  is  sup- 
posed, the  bile  is  collected  in  the  gall-bladder,  when  it  is  not  re- 
quired for  the  purposes  of  digestion. 

The  situation  of  the  liver  abstracts  it  from  the  direct  impres- 
sion of  most  of  the  exciting  agents  of  irritative  actions  in  our  or- 
gans.  Its  diseases  are  for  the  most  part  secondarily  induced,  either 
by  sympathetic  irradiations  from  other  organs,  or  by  disturbance 
in  its  functional  offices.     The  stomach,  duodenum,  and  liver,  are 
most  intimately  associated,  through  the  coeliac,  hepatic,  and  solar 
plexuses  of  the  ganglionic  nerves,  and  their  functions  are  directly 
concatenated.     It  is  through  the  stomach  and  duodenum,  the  vis- 
cera directly  and  almost  constantly  exposed  to  aggressive  im- 
pressions, that  morbid  irritations  reach  the  liver.     Most  of  the 
symptoms  usually  ascribed  by  systematic  writers,  to  diseases  of  the 
liver,  belong,  in  fact,  to  chronic  gastritis;  and  to  acute  and  chronic 
duodenitis;  while  some  proceed  from  «hronic  colitis.  The  pheno- 
mena of  these  various  afiections  are  all  grouped  indiscriminately  to- 
gether, as  symptoms  of  either  acute  or  chronic  hepatitis.  To  this 
cause  is  to  be  attributed  the  erroneous  diagnosis  of  the  medical 
tattendants  of  Napoleon,  from  Dr.  O^Meara  to  Antommarchi;  all 
of  whom  mistook  the  clearest  signs  of  chronic  gastritis,  for  hepa- 
titis, and  advised  for  the  illustrious  captive  an  incompatible  treat- 
ment, which  his  good  sense  resisted,  and  induced  him  to  reject.  The 
first  lesson  I  acquired,  in  prosecuting  pathological  autopsy,  in  the 
Alms-house  Infirmary,  was,  that,  in  very  few  of  the  cases,  suppos- 
ed from  their  symptoms  to  be  hepatic  disease,  was  the  liver  in 
the  least  affected;  while  chronic  disease  of  the  liver  was  de- 
tected where  none  of  the  signs,  commonly  considered  as  charac- 
teristic of  it,  had  existed.    In  not  a  third  of  the  cases,  usually  re- 
garded as  of  hepatic  origin,  is  the  liver  in  the  slightest  degree 
concerned;  and,  when  it  does  become  involved,  it  is  only  conse- 
cutively to  a  gastritis,  or  a  duodenitis,  that  have  been  its  precur- 
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sors,and  from  which  it  has  proceeded,  in  the  majority  of  instances, 
from  sympathetic  irradiation.  The  continuity  of  the  gastric,  and 
duodenal  mucous  tissue,  into  the  interior  of  the  liver,  is  another 
<jause  of  the  propagation  of  the  irritations  of  the  two  first  organs 
into  the  liven  but  is  a  less  frequent  source  of  its  irritations  than 

sympathy.    ^  %■ 

The  function  of  the  liver  is  often  deranged  in  the  chronic  af- 
fections of  the  pulmonary  organs,  attended  with  change  of  their 
structure.  The  liver  becomes  enormously  enlarged,  in  some  of 
those  cases,  as  though  it  attempted  an  office  vicarious  to  that  of 
the  lungs.  In  some  cases  of  this  kind,  I  have  met  with,  no  signs 
betrayed  the  hepatic  disorder  during  life. 

Organic  affections  of  the  heart,  by  the  interruption  experienced 
in  the  circulation,  and  the  consequent  mechanical  congestions  fre- 
quently established  in  the  liver,  often  excite  chronic  irritation  and 
inflammation  of  that  organ. 

Bile  is  the  well  known  fluid  secreted  by  the  liver,  of  yellowish- 
brown  colour,  and  exceedingly  bitter  taste.  It  is  collected  by  the 
pori  biliarii,  or  ramification  of  the  biliary  hepatic  duct,  which 
carries  it  into  the  duodenum.  A  portion  is  conveyed  through  the 
cystic  duct  into  the  gall-bladder,  where  it  undergoes  some  modi- 
fication, and  is  reserved  until  called  for  in  the  process  of  diges- 
tion. Two  kinds  of  bile,  then,  exist;  the  hepatic,  or  that  coming 
directly  from  the  liver,  and  the  cystic,  or  that  contained  in  the 
^.gall-bladder.  This  last  is  more  viscid,  of  a  deeper  colour,  and 
bitterer  taste  than  the  hepatic  bile.  It  is  that  also  which  is  taken 
for  analysis.  * 

The  bile  is  the  most  compound  of  the  animal  fluids,  and  offers 
the  least  analogy  to  the  blood,  from  which  it  is  formed.  It  has 
been  the  frequent  subject  of  analysis;  yet,  from  the  contradictory 
results  of  chemists,  much  uncertainty  prevails  as  to  its  constituent 
elements.  Thenard  discovered  in  the  bile  of  the  ox,  a  peculiar 
resinoid  substance — picromel;  and  its  existence  in  that  of  man  has 
been  verified  by  Chevreul,  Chevalier,  and  Lassaigne.  It  contains, 
besides  water  and  picromel,  free  soda,  with  some  of  its  salts,  a 
yellow  animal  matter,  easily  putrefiable,  and  mucus.  Ticdemann 
and  Gmelin  have  indicated  several  other  products,  as  asparagine, 
frhaA'tnt*.  8io.  RiiK  it  i«  not  imnrobable,  that  some  of  these  re- 
suits  arc  produced  by  the  reagents  employed,  by  the  action  of  the 


air,  and  of  heat  on  a  fluid  of  a  complex  composition,  and  readily 
alterable;  for  it  is  decomposed  by  simple  exposure  to  the  air. 

The  most  striking  characteristic  of  bile,  is  its  property  of  neu- 
tralizing acids,  and  of  deoxydating  certain  substancesljy  seizing 
on  their  t)xygen.  These  properties  are  manifeste^nly  in  fresh 
bile,  as  by  exposure  to  atmospheric  air,  it  becomes  saturated  in  a 
short  time  with  oxygen. 

The  picromel  of  the  bile  is  the  most  important  of  its  principles, 
and  to  which  it  owes  its  property  of  neutralizing  acids,  and  de- 
oxydating substances.  This  principle  has  a  considerable  analogy 
to  the  resins,  and  is  readily  convertible  into  a  resinoid  matter  by 
the  action  of  oxygen.  In  this  respect,  it  approaches  somewhat  to 
the  vegetable  alkaloid  principles,  as  Schultz*  has  remarked;  and 
confers  on  the  bile  the  chief  of  its  alkaline  properties. 

The  bile,  there  are  grounds  to  believe,  is  not  exclusively  em- 
ployed in  digestion,  but  is  somewhat  recremental ;  the  liver  par- 
taking in  a  certain  degree  of  the  excretory  character  of  the  lungs, 
and  eliminating  nearly  a  similar  element  from  the  economy — 
viz.  carbon.  This  difference,  however,  prevails  between  them: 
the  lungs  reject  carbon  in  the  gaseoijs  state;  while  the  liver  throws 
it  off*,  in  conjunction  with  hydrogen  4hd  azote,  in  a  solid  form. 
That  the  bile  is  in  part  recremental,  may  be  inferred,  as  in  some 
animals,  the  Cephalopoda,  and  the  genus  Doris,  belonging  to  the 
Mollusca,  a  distinct  excretory  duct,  proceeds  from  the  liver  to 

the  anus.  * 

The  bile  is  accused,  like  the  liver,  of  causing  innumerable  mis- 
chiefs, and  occasioning  extensive  morbid  derangements  in  the 
economy,  of  which  it  is  entirely  innocent.  Great  exaggeration 
prevails,  in  this  respect,  not  only  with  the  populace,  but  with  the 
profession.  It  may  be  undoubtedly  true,  that  a  morbid  condition 
of  the  liver  may  produce  a  biliary  secretion  of  a  vitiated  charac- 
ter, and  which  may  prove  irritating  to  the  alimentary  canal,  and 
disturbing  to  the  digestive  organs;  but,  I  am  thoroughly  con- 
vinced, this  is  a  circumstance  of  rare  occurrence.  The  morbid 
condition,  to  which  the  term  "bilious"  is  commonly  applied,  is 
gastric  and  duodenal  irritation,  induced,  generally,  by  excessive  re- 
pletion, or  improper  aliment;  and  often  maintained  by  the  frequent 

*  Journal  dcs  Progrcs,  tome  v.  p.  72. 
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employment  of  purgatives  and  mercurials,  affording  a  temporary, 
but  delusive  relief,  by  the  secretory  evacuation  they  excite.  Black 
stools,  on  which  so  much  stress  is  laid,  and  which  are,  with  ge- 
neral accord,  regarded  as  certain  indications  of  a  morbid  state  of 
the  biliary  apparatus  and  secretion,  I  confidently  aver',  are,  in 
most  instances,  wholly  independent  of  the  bile.  In  acute  fevers 
they  proceed  from  the  secretions  of  the  intestinal  mucous  tissue, 
especially  when  they  are  violently  urged  by  active,  cathartics:  and 
when  mercurial  purges  are  employed,  the  passages  are  invariably 
rendered  black,  by  the  protoxide  of  mercury  formed  in  the 
bowels,  until  it  has  been  purged  off,  when  they  frequently  assume 
another  aspect  It  is  only  in  very  intense  attacks,  that  the  alvine 
discharges  will  exhibit  other  than  a  natural  colour^  if  active  purg- 
ing be  abstained  from.  They  drive  on  the  secretions  of  the  in- 
flamed and  irritated  surface  of  the  intestines,  until  they  are 
wholly  perverted,  and  entirely  changed  from  their  natural  state. 
I  feel  confidence  on  this  point,  from  the  results  of  attentive  ob- 
servation, and  experience  in  hospital  and  private  practice. 

c.  Of  the  Pancreas,  and  the  Pancreatic  Liquor, 

This  gland  is  less  constantly  found  in  animals  than  the  liver. 
In  structure  it  bears  a  strong  analogy  to  the  salivary  glands,  and 
it  has  generally  been  regarded  as  similar  to  them  in  every  re- 
spect. It  is  placed  in  the  concavity  of  the  duodenum,  into  which 
its  duct  terminates,  without  having  a  connexion  with  any  reser- 
voir. Its  secretion  must,  consequently,  be  continually  poured 
into  the  duodenum,  or  be  secreted  only  during  the  excitement  of 
digestion,  like  the  milk,  which  is  secreted  principally  in  the  act 
of  lactation. 

The  nature  of  the  pancreatic  liquor  has  been  rather  conjectured, 
than  positively  determined.  It  has  generally  been  asserted,  that 
it  is  the  same  as  the  salivary  fluid.  The  difiiculty  of  procuring 
this  liquid  has  placed  obstacles  almost  insurmountable  to  a 
knowledge  of  its  real  character,  and  its  uses.  Leuret  and  Las- 
saigne,  in  accordance  with  most  physiologists  of  the  age,  have  as- 
serted it  to  be  similar  to  the  saliva.  Messrs.^Tiedemann  and  Gme- 
iin  ueiaii  an  aiiaiy6is>,  uik  liie  k^KinuAkyy  w-A*j*"ii.»"g,  |***».^*i'*--  -« 
tirely  different  from  those  of  the  sali^.     In  the  present  state  of 


OOP  information,  no  positive  opinion  can  be  formed  on  this  sub- 
ject; but  the  probabilities  are  strongly  in  favour  of  a  difference  in 
the  nature  of  the  pancreatic  and  salivary  fluids. 

Of  the  precise  use  of  the  pancreatic  liquor  in  digestion,  it  is 
not  possible  to  form  more  than  probable  conjectures,  in  the  ab- 
sence of  all  positive  knowledge,  or  well-determined  facts  in  rela- 
tion to  it.  In  roost  of  the  inferior  animals  a  proper  pancreas,  ana- 
logous in  structure  to  that  of  man,  is  deficient,  and  it  is  only  in 
the  three  superior  classes  of  animals  in  which  it  is  founds 

The  diseases  of  the  pancreas  are  but  little  known,  and  the  in- 
fluence its  morbid  conditions  exercise  over  the  functions  of  the. 
economy  are  yet  undetermined.  A  patient  in  the  Alms-house 
Infirmary  had  been  affected  with  chronic  dysentery  for  several 
months.  He  was  cared  of  this  disease,  the  bowels  performed 
their  functions  naturally,  his  appetite  was  good,  and  digestion  did 
not  appear  to  be  disordered.  Yet  he  continued  slowly  to  ema- 
ciate, and  died  in  complete  marasmus.  On  examination,  the  ali- 
mentary mucous^  tissue  exhibited  a  natural  structure,  except  the 
cicatrices  of  the  ulcers  formerly  existing  in  the  large  intestine, 
and  part  of  the  ileum:  these  were  of  a  deep  black  hue.  The  pan- 
creas was  enlarged  and  indurated:  the  remaining  digestive  organs 
were  natural.  This  case  would  appear  to  indicate,  that  the  pan- 
creatic fluid  is  essential  jU>  the  completion  of  the  digestive  process. 

.    ,       d,  O  as  trie  Juice, 

The  existence  of  a  special  fluid,  possessed  of  solvent  powers, 
and  accomplishing  digestion,  is  an  hypothesis  assumed,  rather 
than  a  demonstrated  fact  Spallanzani  having,  by  his  admirable  ex- 
periments on  digestion,  attempted  to  disprove  the,  then,  admitted 
doctrines  of  trituration,  maceration,  putrefaction,  &c.  as  the  effi- 
cient agents  of  digestion,  imagined  a  peculiar  fluid,  he  named  gas- 
tric juice,  as  the  means  of  its  performance.  This  fluid,  he  con- 
jectured, acted  in  the  manner  of  a  chemical  solvent,  was  always 
identical,  and  accumulated  in  the  stomach  during  fasting.  This 
hypothesis  was  very  generally  received,  is  adopted  by  most  phy- 
siologists of  the  present  day,  and  often  governs  the  practice  of 
piiystciaiiiisi  to  ttie   krtmiiAciii.  ui   iUM«gw»fc»wM.   ^wh,  *-  ^ — '^•'' 

nied,  that  the  evidence  on  which  it  reposes  is  slight  and  incon- 
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elusive.  Its  correctness  has  been  challenged,  first,  by  M.  de  Mon^ 
t^gre,  and  subsequently,  by  M.  Chaussier,  whose  experiments 
and  observations  are  conclusive  against  the  existence  of  a  gastric 
juice,  such  as  is  supposed  by  Spallanzani. 

Many  attempts  have  been  made  to  analyze  the  assumed  gastric 
juice,  and  to  determine  its  specific  characters,  but  they  have  all 
failed  in  the  contemplated  objeot.     M.  de  Mont^grc,  who  was^ 
gifted  with  the  pow^r  of  evacuating  his  stomach  at  pleasure,  and 
could,  thus,  collect  the  fluid  of  the  stomach,  found  it  to  differ 
very  little  from  saliva.  When  it  was  not  acid,  it,  then,  resembled 
perfectly  pure  saliva;  and  when  it  was  acid,  it  appeared  merely  as  a 
modification  that  fluid  had  undergone  in  the  stomach.  Tiedemann 
and  Gmelin,  in  their  highly  interesting  researches  on  digestion, 
renew  the  doctrine  of  Spallanzani,  and  suppose  a  special  fluid  to 
be  secreted  by  the  stomach  during  the  act  of  digestion,  by  which 
the  aliment  is  dissolved.     This  inference  is  adopted  from  the 
small  quantity  of  fluid  found  in  the  stomach  after  prolonged  fast- 
ing; and  it^  acid  character,  wlien  its  secretion  has  been  excited  by 
mechanical  irritation,  or  the  stimulus  of  aliment;  a  character  that 
does  uot  belong  to  saliva.  Notwithstanding  the  authority  of  those 
able  investigators,  sustained  also  by  the  similar  opinion  of  MM. 
Leuret  and  Lassaigne,  I  am  still  disposed  to  doubt  the  reality  of 
a  special  gastric  fluid,  and  to  regard  the^ssumed  gastric  juice  as 
no  other  than  the  saliva,  swallowed  and  mixed  with  the  secreted 
mucus  and  exhaled  fluids  of  the  mouth,  pharynx,  oesophagus,  and 

stomach. 

That  the  stomach  should  contain  but  very  little  fluid  after  fast- 
ing is  to  be  expected.     The  salivary  secretion  is  always  greatest 
during  digestion;  and  when  this  process  is  suspended,  the  natural 
stimulation  of  all  the  digestive  apparatus,  soliciting  the  requisite 
secretions,  being  absent,  those  secretions  are  either  diminished  or 
^suspended.   In  fasting,  also,  a  morbid  irritation  most  generally  is 
excited  by  the  pain  of  hunger  in  the  stomach,  involving  all  the 
digestive  apparatus,  and  affecting  their  secretory  actions.  Hence, 
in  long  fasting,  febrile  irritation  arises,  the  mouth  is  pasty,  and 
sometimes  even  arid,  from  the  deficiency  of  the  saliva.     The 
absence  of  fluid  in  the  stomach  after  prolonged  fasting,  is  not, 
therefore,  a  proof  that  saliva  does  not  accumulate  in  the  stomach 
for  the  purposes  of  digestion,  but,  that  it  ceases  to  be  secreted,  in 


N 


any  quantity,  during  that  period.  If  the  secretion  of  the  salivary 
fluid  be  not  suspended,  it  must  either  be  rejected,  or  it  must  pass 
into  the  stomach. 

The  presence  of  acids  in  the  fluid  found  i#khe  stomach,  when 
it  is  mechanically  irriteled,  as  by  pebbles,  &c.  audits  appearance 
during  digestion,  are  not  of  sufficient  conclusiveness  to  warrant 
the  inference  of  a  special  gastric  juice.  The  mucous  tissues  very 
generalfy  produce  acid  secretions  when  irritated;  this  fact  is  evi- 
denced in  the  secretion  of  the  nasal  mucous  tissue  in  acute  ca- 
tarrh; of  the  bron^ial  raucous  tissue  in  bronchitis;  and  in  the  in- 
testinal mucous  tissue  in  some  cases  of  diarrhoea  and  dysentery. 
It  is  almost  constant  in  the  bowels  of  children,  and  causes  the 
green  stools  so  frequently  observed  in  them,  from  the  action  of 
the  acid  on  the  colouring  matter  of  the  bile.  Now,  it  was  ob- 
served by  Mont^gre,  that  the  fluid  of  the  stomach  was  not  acid 
^previous  to  digestion,  but  that  acid  was  manifested  when  food 
was  in  the  stomach,  and,  consequently,  exposed  to  irritation.  Tie-- 
demann  and  Gmelin  confirm  this  obseirvation,  for  they  found, 
when  the  stomach  was  not  mechanically  irritated,  the  fluid  in 
the  stomach  was  often  free  from  muriatic  acid. 

In  addition,  it  may  be  remarked,  that  the  acidity  of  the  fluid 
^of  the  stomach,  does  not  appear  to  be  connected  with  its  digestive 
*powers;  for,  hs  unusual  increase,  instead  of  augmenting  its  ener- 
gies in  that  respect,  operates  reversely,  and  enfeebles  them.  The 
dyspeptic,  who  sufier  from  acidity  of  the  stomach,  cannot  digest 
with  facility,  until  the  acid  is  neutralized  by  alkalies,  or  some 
calcareous  preparation.  It  is,  then,  even  doubtful,  whether  the 
acid  developed  in  digestion  is  essential  to  that  process;  or  is 
merely  a  concurrent  effect  arising  out  of  the  irritation  the  exer- 
cise of  the  function  necessarily  provokes. 

The  principal  acid  detected  in  the  fluid  of  the  stomach  is  the 
hydro-chloric  or  muriatic,  as  announced  first  by  Prout,  and  since^ 
confirmed  by  Tiedemann  and  Gmelin:  these  last  have  also  ascer- 
tained  the  presence  of  acetic,  or  the  lactic  acid,  (Berzelius  has 
shown  them  to  be  identical,)  and  in  horses,  butyric  acid. 

From  all  the  researches  as  yet  instituted  into  the  nature  of  the 
gastric  juice,  it  does  not  appear  to  me,  we  are  authorized  to  as- 
sume  me  exiftiieiice  ui  <*  apcwa*  ^«^».**wj «*%.*-,  w..«- ..  --  a 

liar  and  solvent  properties  foi  the  performance  of  digestion.  The 
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absence  of  a  special  apparatus  for  iU  secretion,  has  already  been 
noticed  as  an  anomaly;  and,  it  is  generally  true,  that,  what  are 
supposed  to  be  anomalies  in  nature,  or  violations  of  a  general  law, 
are,  in  reality,  foui|ded  in  an  ignorance  of  the  facts,  or  on  suppo- 
sitious facts  not  truly  existing.     That  the  saliva,  which,  on  the 
supposition  o?  a  Solvent  gastric  juice,  would  be  of  no  other  use 
than  to  moisten  the  food,  should  have  provided  for  its  secretion 
a  large  glandular  apparatus,  while  the  more  important  fluid,  the 
gastric  juice,  should  be  a  mere  exhalation,  would  be  an  anomaly 
violating  grossly  the  general  phenomena  of  tHfe  animal  organism. 
The  presumed  gastric  juice  is,  then,  we  are  justified  in  concluding, 
no  other  than  the  salivary,  buccal,  pharyngeal,  oesophagial,  and 
stomachical  follicular  secretions  and  exhalations,  collected  in  the 
stomach. 


Sect.  III.— Proce&s  of  Digestion. 
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From  the  view  presented  of  the  apparatus  executing  the  func- 
tion of  digestion*  it  is  apparent,  that  this  is  not  a  simple  and  a 
single  process,  but  is  composed  of  several  and  distinct  operations. 
The  object  of  this  function  is  to  destroy  the  physical  and  chemi- 
cal attributes  of  the  aliment;  to  divorce  the  nutritive  principle^ 
from  their  connexion  with  other  matters;  and,  thus,  to  prepare 
them  for  admission  into  the  interior  of  the  organism,  and  their 
appropriation  to  the  structure  of  the  organs  by  nutrition.  Diges- 
tion, consequently,  consists  in  all  the  changes  the  aliment  under- 
goes in  the  digestive  apparatus,  from  its  reception  in  the  mouth, 
to  the  expulsion  of  its  residue  from  the  anus. 

Digestion  is  exclusively  an  animal  function:  vegetables  exhibit 
nothing  of  a  similar  nature.  The  processes  of  fermentation  and 
putrefaction,  perfect  in  the  soil,  the  changes,  in  their  alimentary 
^•^natters,  requisite  to  adapt  them  to  the  nutrition  of  the  plant. 
The  nutritive  principles  are  elaborated  exferior  to  them,  and  are 
presented  to  their  roots,  or  absorbing  apparatus,  prepared,  inde- 
pendent of  any  operation  of  their  economy,  for  the  purposes  of 
their  nutrition.  The  changes  the  food  of  animals  must  undergo 
preparatory  to  its  employment  in  nutrition,  are  accomplished 
within  their  economy,  and  are  executed  by  the  apparatus  and 
process  of  digestion.     In  vegetables  the  operation  b  purely  che- 


mical; in  animals  it  is  physical  and  chemical,  but  combined  with, 
directed  and  modified  by  vital  phenomena. 

The  changes  experienced  by  the  aliment  in  the  process  of  di- 
gestion, may  be  included  under  the  heads  of  chymification,  chy- 
lification,  and  fecation. 

i 

§  1.  Chymification, 

The  food,  comminuted  by  mastication,  impregnated  with  the 
salivary  and  buccal  secretions,  and  formed  into  a  bolus  by  the 
tongue,  is  carried  into  the  stomach  through  the  oesophagus.  This 
organ  readily  expands  as  the  food  arrives  in  it,  until  a  certain  de- 
gree of  distention  is  acquired,  when  its  farther  enlargement  be- 
comes a  source  of  uncomfortable  or  painful  sensation  to  itself,  and 
of  embarrassment  to  other  organs  by  its  pressure  on  them:  the 
further  ingestion  of  food  becomes  difficult,  and  cannot  be  made 
without  cohsiderable  effort. 

The  food,  as  it  arrives  in  the  stomach,  accumulates  there,  and 
experiences  a  detention  of  some  hours,  varying  according  to  its 
nature.  During  this  period  it  sufiers  an  entire  change,  in  which 
consists  chymification.  The  food  is  prevented  from  regurgitating 
jnto  the  oesophagus  by  the  contraction  of  its  muscles:  when  these 
are  relaxed,  or  are  paralysed,  as  in  the  division  of  the  eighth  pair 
of  nerves,  the  food  regurgitates  into  the  oesophagus.  It  is  prevented 
from  passing  through  the  pylorus,  by  the  contraction  of  its  circu- 
lar fibres,  and  the  peristaltic  contractions  proceeding  from  the 
duodenum  towards  the  pylorus,  which  repel  and  confine  the  un- 
digested aliment. 

The  food  arrived  in  the  stomach,  is  saturated  with  the  fluids 
contained  in  it,  and  which  are  constantly  increased  by  the  excite- 
ment it  occasions.  The  first  effect  of  the  food  on  the  stomach,  is 
to  produce  this  excitement,  and  an  increase  of  secretion.  The 
force  of  the  excitement  1s  determined  by  the  quantity  and  quality 
of  the  food,  and  the  irriUbility  of  the  stomach.  In  the  act  of  di- 
gestion, as  a  consequence  of  the  excitement  of  the  mucous  tissue 
of  the  stomach  by  the  contact  of  the  food,  it  becomes  a  centre  of 
affluxion;  the  sanguine  humour  is  directed  towards  it;  its  circult- 
iion  Is  auceierai^;  lis  secreiiuii»  ar6  iIici%«bcu,  lii  ftului«i  itCa*. 
augmented;  and  all  its  vital  phenomena  are  elevated. 
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Soon  rfter  the  food  is  received  into  the  stomach,  a  succession 
of  alternate  contractions  and  relaxations,  commencing  at  the  py- 
lorus, and  directed  towards  the  cardiac  extremity,  ensue.  By  this 
species  of  vermicular  motion,  named  peristole,  the  food  is  main- 
tained" in  constant  agitation,  is  mixed  up  and  imbued  with  the 
gastric  fluids,  and  is  kept  in  contact  w^ith  the  parietes  of  the  sto- 
mach. The  force  of  these  contractions  is  greatest  when  the  sto- 
mach is  distended  with  aliment.  Bichat  found  it  was,  then, 
sufficient  to  force  pieces  of  cartilages  contained  in  small  balls, 
that  dogs  were  made  to  swallow,  from  their  interior;  whereas 
mhiseflectdid  not  occur  when  the  stomach  contained  but  little 

food. 

This  contractile  force,  and  the  peristaltic  movement  of  the  sto- 
mach, exercise  a  compression  on  the  alimentary  mass  directed 
from  every  point  of  the  circumference  towards  the  centre,  and 
from  the  pylorus  towards  the  cardiac  extremity.  As  a  conse- 
quence of  these  actions,  the  denser  and  more  resisting  part  of  the 
food,  that  is — the  least  digested — is  pressed  towards  the  centre,  and 
the  cardiac  extremity,  while  the  least  resisting  and  more  fluid 
portion,  or  that  which  is  most  digested,  is  forced  between  the  par- 
ticles of  the  other  portion,  and  is  found  on  the  circumference  in 
contact  with  the  parietes  of  the  stomach,  and  around  the  pyloru\ 
This  circumstance  is  a  purely  physical  result;  yet,  it  has  led  Dr. 
Philip,  and  other  physiologists,  to  adopt  a  wrong  conclusion. 
They  have  laid  it  down  as  a  principle,  that  digestion  takes  place 
only  on  the  circumference  of  the  alimentary  mass  in  immediate 
contact  with  the  parietes  of  the  stomach,  and  that  it  is  never  ef- 
fected in  the  centre. 

The  food  in  the  stomach  is  subjected  to  a  temperature  of  from 
100  to  102°  Fahr.  This  circumstance,  and  the  constant  agitation 
it  •Kperiences,  are  important  aids  in  digestion.  At  the  same  time 
^  a  constant  supply  of  the  fluids  concerned  in  digestion,  is  an  indis- 
pensable requisite  for  its  regular  performance. 

The  alimentary  mass,  placed  in  the  circumstances  mentioned, 
and  it  is  not  improbable,  acted  on  by  influences  not  yet  fully  ap- 
*preciated,  undergoes  a  gradual  change;  it  loses  its  cohesion  and 
consistency,  and  is  converted  into  a  pultaceous,  grayish,  and,  ap- 
parently, homogeneous,  and  viscid  substance,  having  a  sweetish, 
stale,  and  somewhat  acid  taste.     This  mass  is  called  chyme,  and, 


according  to  Tiedemann  and  Gmelin,  always  exhibits  with  re- 
agents the  presence  of  an  acid. 

In  the  cardiac  or  splenic  extremity,  chyme  is  barely  seen,  but 
increases  towards  the  pylorus,  at  which  extremity  the  contents 
are  almost  entirely  chymous.  ^ 

Chymification  invites  attention  in  two  points  of  view;  1st,  as 
to  the  process  itself;  what  is  its  nature:  and  2d,  as  to  the  means 
accomplishing  it 

On  both  these  points  our  knowledge  of  the  facts  of  chymifica- 
tion is  too  imperfect,  and  the  investigations  heretofore  made,  are 
too  limited  and  defective  to  enable  us  to  arrive  at  certain  and  po^ 
sitive  conclusions.  The  utmost  physiologists  can  pretend  to,  is 
no  more  than  approximations  to  the  truth.  A  summary  of  the 
facts  precedingly  investigated,  connected  with  this  process,  may 
throw  some  light  on  its  character. — a,  The  proximate  elements  of 
the  animal  tissues  and  solids  are  always  the  same— albumen, 
fibrin,  and  gelatin,  combined  with  some  earthy  salts;  these  are, 
even,  probably  modifications  o||each  other:  b,  these  elements 
when  organized,  assume  a  globular  form,  or  that  of  a  coagulable 
substance:  c,  the  number  of  substances  that  can  serve  as  aliment 
is  limited,  and  they  have  always  a  similar  composition:  rf,  the 
nutritive  elements,  or  principles  of  the  aliment,  are  still  more 
limited;  they  are,  in  part,  the  same  as  the  proximate  elements  of 
the  animal  tissues,  and  the  remainder  approximate  to  them  so 
nearly,  as  to  become  identical  with  them  by  slight  modifications: 
c,  the  nutritive  principles  of  the  aliment  are  united  with  other 
matters  unqualified  for  nutrition,  and  from  which  they  must  be 
separated:/,  the  chyme,  or  the  product  of  gastric  digestion,  from 
the  same  food,  is  of  homogeneous  or  uniform  nature. 

From  the  establishment  of  the  foregoing  general  facts,  the  fol- 
lowing conclusions  are  a  necessary  result- — 1st,  that  in  the  alimwjt 
are  contained  the  elements  of  the  animal  tissues;  2d,  the  aliment 
must  be  placed  in  a  condition  admitting  the  separation  of  the  nu- 
tritive principles  from  the  innutritive  matters;  3d,  that  the  physi- 
cal and  cheqiical  characters  of  the  aliment  must,  consequently,  be 
destroyed;  4th,  that  the  aliment  and  the  nutritive  principles  being 
limited,  when  the  physico-chemical  charactersof  the  aliment  arede- 

aiAl#yt^,  itic  ut  wuui;^  A1UU4  MiC  a«itAJW  a^u«^  Ajjua^  i^u  iiv»«Aiwi^w4«wwwa,  »  —  •; 

that  the  chyme  isthe  nutritive  principles  detached  from,  but  mech^- 
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nically  mixed  with  the  innutritive  matters;  and  6th,  that  chymifica- 
tion  consists  in  the  reduction  of  the  aliment  to  this  state,  and  the  first 
preparation  of  the  nutritive  elements,  qualifying  them  to  be  reorga- 
nized; or  to  become  the  proximate  elements  of  the  animal  tissues. 
In  examining  the  chymous  mass  in  the  process  of  digestion, 
th«  above  conclusions  appear  to  be  substantiated.  The  distinctive 
characters  of  the  food  are,  in  a  great  measure,  destroyed;  and  its 
different  principles  have  been  separated  from  each  other.  I  ob- 
tained a  portion  of  the  contents  of  the  fourth  stomach  of  an  ox. 
After  standing  a  short  period,  it  separated  into  a  supernatant,  tur- 
bid liquid,  and  a  feculence.  This  last  was  composed  of  two  parts; 
the  first,  occupying  the  surface,  was  a  fine  pulp  of  a  dull  green 
hue;  and  the  other,  which  occupied  the  bottom,  was  the  insolu- 
ble fibres  of  the  hay  and  straw,  that  had  been  the  food  of  the 

animal. 

When  the  supernatant  liquid  was  examined  by  Jones'  improved 
microscope,  it  exhibited  numerous  minute,  flattened  globules: 
these  were  transparent,  but  had  t^e  appearance  of  a  dark  or  opaque 
rim;  caused,  however,  by  the  refraction  of  the  rays  of  light. 
Floating  in  this  liquid  were  also  small  masses  of  an  irregular  shape, 
and  semitransparent,  resembling  gelatin.  The  fine  pulp,  when 
inspected  by  the  same  instrument,  exhibited  an  infinitely  greater 
number  of  the  above-described  globules,  and  a  much  larger  quan- 
tity of  the  semitransparent  gelatinous  matter:  it  appeared  to  be 
composed  almost  entirely  of  them,  mixed  with  a  few  vegetable 
fibres.  These  globules  are  similar  in  their  general  appearance  to 
those  that  proceed  from  animal  food,  excepting  their  size;  it  is 
much  smaller. 

The  chymous  mass  of  the  stomach  of  a  dog,  taken  at  the  pylo- 
ric extremity,  presented  the  same  appearance  of  transparent  glo- 
bules, intermixed  with  irregular  particles  of  a  semitransparent 
and  gelatiniform  substance.  The  globules  were  of  various  size,  but 
numbers  of  them  were  double  and  treble  the  magnitude  of  the 
.  largest  found  in  the  chyme  of  herbivorous  animals.  In  both,  the 
globules  were  lighter  than  the  irregular  particles;  they  floated  on 
the  surface  of  the  liquid  in  which  they  were  contained,  and  rc- 
nnirpd  a  different  focus  in  order  to  be  distinctly  perceived. 
"  Chymification  is  not,  then,  a  chemical  decomposition  of  the 
food,  resolving  it,  as  some  have  conjectured,  into  its  ultimate 


principles,  subsequently  recombined  to  form  chyme  and  chyle. 
It  consists  in  a  separation  of  the  immediate,  or  proximate  consti- 
tuents of  the  aliment;  a  species  of  proximate  analysis.  These 
principles  are  the  same  as  the  proximate  elements  of  the  animal 
structure,  or  approach  to  them  so  closely,  as,  with  a  slight  modi- 
fication, to  be  readily  converted  into  them.  They  are,  conse- 
quently, the  nutritive  principles,  and  which  exist  already  created 
in  the  materials  composing  our  food,  and  are  not  an  absolute  pro- 
duct of  the  digestive  function. 

The  chyme  is,  then,  the  product  of  the  first  stage  of  the  ana- 
lytic process  of  digestion.  The  proximate  constituents  of  the 
food  are  thrown  down,  as  it  were,  forming  a  common  precipitate, 
or  mass,  no  longer  in  chemical  combination,  yet  not  mechanically 
separated  from  each  other.  This  last  is  the  result  of  the  second 
stage  of  the  analytic  process,  and  is  accomplished  in  the  duode- 
num:  its  product  is  chyle.       , 

Such  being  the  character  of  chymification,  it  remains  to  "be  ex- 
amined, what  are  the  means  effecting  this  process.  Various  con- 
jectures have  been  resorted  to  for  an  explanation  of  the  pheno- 
mena of  digestion.  Putrefaction,  maceration,  trituration,  fermen- 
tation, and  solution,  have  each  been  suggested  as  the  means  of  its 
performance:  they  have  each,  in  turn,  possessed  their  advocates, 
and  enjoyed  for  a  term  a  certain  celebrity.  In  the  received  sys- 
tems none  of  them  are  admitted  as  entering  into  the  process  of 
digestion.  Spallanzani,  it  is  supposed,  successfully  rebutted  the 
pretensions  claimed  for  them;  and,  amongst  the  majority  of  phy- 
siologists, his  hypothesis  of  a  specific  solvent  gastric  juice  is  ge- 
nerally adopted.    . 

That  maceration  and  solution  have  no  agency  in  the  digestive 
process,  is  by  no  means  clearly  established.  It  is  true,  neither, 
alone,  is  adequate  to  digestion,  nor,  when  united,  may  they  be 
sufficient  to  its  fulfilment;  yet,  that  they  concur  very  actively  in 
the  digestive  process,  I  believe,  can  be  shown  by  very  conclusive 
facts.  In  the  herbivorous  animals,  the  first  stomach,  or  paunch, 
serves  no  other  purpose,  than  to  macerate  the  aliment;  and  in 
most  animals  drinks  are  desired  and  taken,  either  with  the  food, 
or  soon  after  eating;  and  digestion  is  always  facilitated  by  mode- 
rate quantities  of  drink.  The  louu,  uesluc»,  iequires  to  jc 
steeped  in  the  secreted  fluids  a  certain  period  before  their  diges- 
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tion  commences,  and,  if  the  secretion  of  these  fluids  be  suspended, 
digestion  cannot  be  performed.  Maceration  is  a  part  of  the  pro- 
cess of  digestion,  and  is  indispensable,  as  it  respects  vegetable 
aliment,  in  animals  to  whom  it  serves  as  nutriment.  In  man,  it 
is  necessary  that  most  vegetables,  before  they  can  serve  as  aliment, 
should  be  subjected  to  a  process  having  the  same  effect  as  mace- 
ration; such  as  boiling,  stewing,  &c.;  or  be  brought  into  the  same 
state  by  their  maturation.  By  macefation,  the  cohesion  of  the 
particles  of  food  is  lessened;  the  aliment  is  penetrated,  and  tho- 
roughly imbued  with  the  fluids  of  the  stomach;  and  is,  thus,  pre- 
pared to  undergo  the  changes  accomplished  in  it. 

If  the  view  we  have  presented  of  chymification,  be  correct,  so- 
lution must  perform  no  inconsiderable  part  of  this  process.     The 
nutritive  principles  existing,  ready  formed,   or   nearly  so,  in 
the  aliment,  they  require  merely  to  be  separated.     Those  sub-  < 
stances,  whose  principles  are  not  in   binary  combinations,  but 
in   simple  aggregation,   are   susceptible  of  having   them   sepa- 
rated, when  they  are  submitted  to  the  action  of  different  fluids, 
each  of  which  has  solvent  powers  for  particular  principles.     In 
this  manner,  all  the  constituent  proximate  principles  may  be  ob- 
tained separately.  Now,  in  chymification  the  aliment  is  subjected 
in  the  stomach  to  the  action  of  different  fluids— the  salivary,  buc- 
cal, oesophagian,  and  gastric  secretions.  The  properties  and  espe- 
cial characters  of  these  have  not  been  examined;  or  their  several 
actions  on  food  been  determined.     The  saliva,  I  have  ascertained 
positively,  does  exercise  a  very  energetic  operation  on  the  food; 
separates,  by  its  solvent  qualities,  some  of  its  constituent  princi- 
ples, and  performs  a  species  of  digestion.    The  gastric  secretions 
may  exert  an  action  not  less  powerful,  and  it  is  by  a  process  of 
this  nature,  it  is  exceedingly  probable,  that  chymification  is  ac- 
complished.    Chymification  would,  then,  be  a  purely  chemical 
operation,  having  a  strong,  analogy  to  the  chemical  analysis  by 
which  substances  are  reduced  to  their  proximate  elements. 

Notwithstanding  all  that  has  been  done  in  the  investigation  of 
this  function,  chymification  is  not  yet  properly  understood,  and 
new  researches  must  be  instituted  before  it  can  be  regarded  as 
finally  settled.  The  hypothesis  of  Spallanzani,  of  a  single  and 
uniform  specific  solvent  juice,  producing,  with  all  the  varieiici  uf 
aliment,  a  single  and  constant  product,  has  not  been  sufficiently 


verified  by  experiment  or  observation;  it  has  no  analogy  in  na- 
ture; and  without  far  more  weighty  evidence  in  its  favour  ought 
not  to  be  adopted. 

During  the  process  of  chymification,  the  alimentary  mass  is 
constantly  agitated  by  the  peristole  of  the  stomach;  the  digestive 
fluids  are  in  this  way  mingled  with  the  food,  and  brought  inces- 
santly in  contact  with  it.  This  movement  appears  to  depend  on 
nervous  influence  communicated  by  the  eighth  pair  of  nerves. 
When  they  are  divided,  paralysis  of  the  muscular  tunic  ensues; 
the  peristole  is  suspended;  and  the  alimentary  mass  retrogrades 
into  the  oesophagus,  and  sometimes  passes  into  the  trachea,  pro- 
ducing suffocation. 

The  division  of  the  eighth  pair  of  nerves,  it  has  been  known 
from  the  time  of  Galen,  who  first  made  the  experiment,  destroys 
the  function  of  digestion.  This  experiment  has  been  considered  as 
demonstrating  the  intimate  connexion  of  nervous  influence  with  di- 
gestion, and  the  immediate  agency  of  that  power  in  the  performance 
of  this  function.  It  may,  however,  be  considered  as  doubtful, 
whether  this  operation  acts  otherwise  than  by  producing  paralysis 
of  the  muscular  tunic  of  the  stomach,  and  obliterating  the  sensi- 
bility of  the  mucous  membrane.  In  this  condition,  the  aliment 
remains  immoveable  in  the  stomach;  its  intermixture  with  the 
digestive  fluids  ceases;  and  the  stomach  being  less  sensible  to  the 
stimulation  of  the  food,  the  secretion  of  those  fluids  is  diminished 
or  wholly  suspended. 

Chymification  requires  for  its  complete  performance  the  con- 
currence of  several  acts;  the  absence  of  any  of  which,  more  or 
less  affects  this  process.  These  are  the  comminution  of  the  food 
by  mastication  or  trituration,  especially  vegetable  food;  the  unin- 
terrupted renewal  of  the  digestive  fluids  during  the  act  of  diges- 
tion; maceration  in  these  fluids;  a  certain  temperature,  from  100° 
to  103°  Fahr.;  and  lastly,  the  constant  agitation  and  mixture  of 
the  food  with  the  digestive  fluids. 

Artificial  digestion,  or  that  attempted  with  the  digestive  fluids 
out  of  the  body,  does  not  embrace  these  conditions.  All  the 
attempts  heretofore  made  with  this  object,  have  been  imperfect: 
they  have  not  reunited  the  essential  requisites  of  this  process, 
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The  chyme,  consisting  of  the  nutritive  and  innutritive  elements 
of  the  aliment  chemically  resolved  into  their  separate  states,  but  in 
mechanical  mixture,  is  propelled  in  successive  quantities,  as  it  is 
formed,  by  the  peristaltic  movements,  into  the  dqodenum.  In  this 
intestine  commences  a  second  process;  it  has  beeatermed  a  second 
digestion.  Its  object  is  to  separate  the  ingredients  of  the  chyme, 
and  to  place  the  nutritive  elements  in  a  condition  to  be  introduced 
into  the  interior  of  the  organism. 

The  chyme  does  not  accumulate,  and  is  not  detained  in  the 
dqodenum,  as  the  food  is  in  the  stomach.  Its  movement  is  in- 
cessant and  progressive;  but  the  disposition  of  this  intestine,  and 
the  distention  of  which  it  is  susceptible,  renders  this  movement  ^ 
slow,  and  subjects  its  contents  to  the  action  of  the  modifying 
agents  placed  in  contact  with  them. 

Chylification,  like  chymification,  exhibits  all  the  characteristics 
of  a  chemical  operation.  Its  nature,  or  in  what  it  actually  con- 
sists, is  not  accurately  known.  Most  of  the  details  on  this  sub- 
ject in  books,  are  little  more  than  conjectures.  It  is  most  proba- 
bly effected  by  the  action  of  the  biliary  and  pancreatic  fluids,  but 
their  precise  operation  on  the  chymous  mass,  and  the  changes 
they  induce  in  it,  are  yet  to  be  dfetermined. 

The  chyme,  in  the  superior  portion  of  the  duodenum,  retains 
its  characters;  its  colour,  semifluid  consistency,  its  sharp  odour 
and  acid  taste  are  unchanged.  No  chyle  appears  in  the  absorb- 
ents or  lacteals  of  this  portion.  But,  when  it  has  reached  the 
openings  of  the  pancreatic  and  biliary  ducts,  and  becomes  mixed 
with  the  fluids  they  convey  into  the  duodenum,  the  chyme  expe- 
riences a  modification  of  its  properties:  it  changes  its  colour  to  a 
yellow,  it  acquires  a  bitter  taste,  and  it  loses  its  sharp  odour. 
Chyliferous  vessels  are  now  seen  distended  with  chyle.  Whf  n 
the  food  contains  oily  matters,  according  to  Magendie,  white  fila- 
ments are  perceived  on  the  surface  of  the  contents  of  the  intes- 
tine; but  other  matters  furnish  only  a  grayish  substance  spread  in 
a  layer  on  the  mucous  tissue.  Both  he  regards  as  crude  chyle,  or 
as  containing  the  principles  of  the  chyle.  Otiyimcation,  it  is  thus 


apparent,  proceeds  from  the  action  of  the  pancreatic  and  biliary 
fluids  on  the  chyme  formed  in  the  stomach. 

The  next  step  in  the  present  inquiry  would  be  to  determine  in 
what  does  this  action  consist.  But  here  positive  knowledge  is 
deficient.  Few  facts  in  respect  to  this  operation  are  known;  and 
even  those  are  not  to  be  received  with  implicit  credit.  Most  that 
has  been,  or  can  be  written  on  it,  is  only  conjecture.  More  nu- 
merous, prolonged,  and  diversified  investigations,  must  be  insti- 
tuted before  safe  conclusions  can  be  established  as  to  the  forma- 
tion of  chyle.  By  some  physiologists  it  is  maintained,  that  the 
pancreatic  fluid  and  bile  act  no  other  part  than  that  of  diluents, 
rendering  the  chyme  thinner,  and  thus  enabling  the  lacteals  to 
absorb  the  chylous  portion.  This  is  a  loose  conjecture.  The  bile 
is  too  consistent  for  such  purpose,  and  a  complicated  fluid,  with 
extensive  apparatus,  it  is  not  presumable  from  general  analogy, 
would  have  been  provided  for  so  simple  an  object,  that  could 
have  been  better  fulfilled  by  the.  intestinal  exhalation.  Another, 
and  more  probable  opinion,  is,  that  this  action  is  chemical,  and 
its  object  is  to  cause  a  separation  of  the  nutritive  elements  in  the 
form  of  chyle,  or  the  elements  of  chyle,  frohi  the  innutritive  mat- 
ters composing  the  feces. 

The  bile,  it  has  been  already  shown,  is  a  complicate  fluid,  very 
susceptible  of  decomposition.  Its  general  character  is  alkaline, 
and  it  possesses  a  strong  aflSni'ty  for  oxygen.  In  the  stomachical 
digestion  acids  are  developed,  and  the  aliment,  it  would  appear, 
acquires  oxygen,  as  amidon  is  converted  in  the  stomach  into  sugar 
and  gum.  Chemists  accomplish  this  same  result  by  various 
processes,  all  which  increase  the  proportion  of  oxygen  in  the 
amidon.  In  the  second,  or  duodenal  digestion,  by  the  operation 
of  the  bile,  a  reverse  action  is  efiected.  The  acids  are  neutralized, 
and  the  tendency  to  the  oxygenation  of  the  aliment  is  arrested: 
it  is,  even,  probable,  some  portion  may  be  deoxygenated.  The 
acids  of  the  chyme  not  only  combine  with  the  alkaline  salts, 
but  precipitate  the  colouring  principle  of  the  bile,  the  picromel, 
cholesterine,  its  resin,  and  its  mucus,  which  are  rejected  as  excre- 
mental.  What  other  changes  ensue  it  is  not  easy  to  determine. 
In  addition  to  the  chemical  actions  between  the  bile  and  the 
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tines,  increases  ^he  secretion  of  the  intestinal  fluids,  and  excites 
the  peristaltic  movements  of  the  bowels,  procuring  their  regular 

evacuation. 

The  pancreatic  liquor  concurs  with  the  bile  in  the  production 
of  chyle.  But  what  is  the  action  it  creates,  and  the  play  of  affini- 
ties it  originates,  is  entirely  unknown.  It  has  been  conjectured, 
from  the  azotified  matters  it  contains,  it  may  have  some  effect  in 
imparting  azote  to  the  nutritive  principles;  this  rests,  however,  on 

no  fact. 

In  respect  to  chylification  our  information  is  exceedingly  li- 
mited and  imperfect.  The  extent  of  our  certain  knowledge  is, 
that  it  is  formed  by  the  action  of  the  biliary,  pancreatic,  and  in- 
testinal fluids,  on  the  chyme.  It  cannot,  however,  be  said  to  be 
absolutely  formed  in  the  small  intestines,  as  has  been  supposed  by 
many;  for  perfect  chyle  is  never  found  in  them.  It  is  true, that, 
in  the  small  intestines,  the  chyme  separates  into  two  parts;  the 
one  adheres  to  the  mucous  surfaces,  and  furnishes,  or  is  con- 
verted into  chyle  in  the  lacteals;  the  other  is  the  refuse  matters 
that  are  carried  into  the  large  intestine,  and  ultimately  are  ejected 

from  the  body.  ' 

Chylous  matter  is  absorbed  by  particular  vessels,  called  lac- 
teals, and  elaborated  in  them  into  perfect  chyle.  These  vessels 
are  not  found  in  the  stomach,  or  the  commencement  of  the  duo- 
denum. They  first  appear  below  the  opening  of  the  biliary  and 
pancreatic  ducts,  are  numerous  in  the  jejunum,  and  disappear  to- 
wards the  end  of  the  ileum.  In  this  tract  of  the  alimentary  canal 
alone,  can  the  nutritive  elements  of  the  food  be  introduced  into 
the  organism,  or  chyle  be  properly  formed:  in  the  other  portions 
common  absorbents  only  exist,  and  which  have  not  the  power  to 
elaborate  chyle. 

Chyle  is  a  fluid  of  an  opaque  white  colour,  or  is  opaline,  ahd 
nearly  transparent,  according  as  it  is  formed  of  animal  or  vegeta- 
ble aliment;  it  is  thinner  than  milk,  possesses  a  sweetish  ta$te, 
and  a  spermatic  odour.  When  drawn  from  a  vessel  it  soon  con- 
cretes, and  shortly  separates  into  two  parts;  one  solid,  which  is 
formed  of  fibrin;  another  liquid  and  transparent,  like  the  serum 
of  the  blood;  and,  when  fatty  matters  have  entered  into  the  ali- 
ment, a  third  part  appears,  floating  on  the  surlace  of  the  liquid, 


of  an  opaque  white  colour.  Chyle  soon  acquires,  after  exposure 
to  the  air,  a  bright  rose  hue.  The  colour  of  chyle  is  never  af- 
fected by  colouring  substances  mixed  with  the  food. 

Chyle  has  a  strong  resemblance  to  the  blood  in  its  general  cha- 
racters. When  examined  by  the  microscope,  it  exhibits  globules 
similar  to  those  of  the  blood.  The  portions  into  which  it  sepa- 
rates, vary  in  quantity  according  to  the  nature  of  the  food.  That 
from  animal  food  offers  the  most  fibrin,  and  when  fat  or  oils 
have  been  used  as  aliment,  the  opaque  white  matter  is  most 
abundant:  some  vegetable  substances  give  a  chyle  containing  lit- 
tle or  no  fibrin. 

§  3.  Fecation, 

The  chymous  mass  propelled  along  the  intestinal  tube  by  its 
peristaltic  motion,  arrives  at  the  end  of  the  ileum,  nearly,  or  en- 
tirely deprived  of  its  chylous  matter.  The  contraction  at  the  en- 
trance of  the  ileum  into  the  coecum,  though  it  does  not  oppose  a 
very  great  obstacle^  under  common  circumstances,  to  the  pas- 
sage of  the  intestinal  contents,  yet  occasions  some  delay.  From 
the  numerous  follicles  and  cryptae  located  in  this  position,  it 
is  rendered  probable,  that  the  matters  collected  here  are  sub- 
jected to  some  additional  operation — a  further  extension  of  diges- 
tion; and  that  the  peculiar  arrangement  of  the  ileo-coecal  aperture 
is  intended  for  this  object.  The  frequency  with  which  this  por- 
tion of  the  tube  is  found  in  a  diseased  state,  affected  with  inflam- 
mation and  ulceration,  is  also  an  evidence  of  a  different  and  more 
important  function,  than  is  possessed  by  the  other  portions  of  the 
ileum  and  jejunum. 

The  large  intestine  is  the  seat  of  fecation.  The  chymous  mass 
arrives  in  it  deprived  of  its  chylous  matters,  and  consisting  of  the 
detritus  of  the  aliment,  the  excremental  portions  of  the  bile  ilnd 
intestinal  fluids.  While  in  the  small  intestine,  these  substances 
are  semifluid,  and  exhibit  none  of  the  stercoraceous  characters. 
In  this  state  they  enter  the  coecum,  and  very  soon  after,  the 
odour,  colour,  and  appearance  of  the  proper  fecal  matter,  are  ma- 
nifested. The  large  intestine  from  its  size,  its  dilatability,  and 
its  cellular  siruciure,  forms  a  reservoir  capable  uf  containing 
large  quantities  of  feces;  an  arrangement  preventing  the  unplea- 
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sant  necessity  of  too  frequent  evacuations.     It  acts  also  as  an  ex- 
cretory canal,  conducting  the  refuse  matters  of  digestion  without 

the  body* 

The  fecal  matters  are  propelled  through  the  large  intestine  by 
its  peristaltic  movements,  similar  to  the  mode  by  which  they  ar- 
rive in  it  from  the  small  intestine.  Their  progression  is,  how- 
ever, much  slower,  and,  as  they  proceed  along  the  course  of  the 
colon,  they  acquire  a  greater  density  by  the  disappearance  of 
their  fluid  portions,  either  by  absorption,  or  decomposition  in  the 
process  of  fecation,  until  arrived  in  the  rectum,  they  possess  a 
certain  degree  of  induration,  and  a  moulded  form. 

Fecation  consists  in  the  change  the  chymous  mass  experiences 
in  the  large  intestine.  It  is  a  continuation  of  digestion,  and  ana- 
logous to  chymification  and  chylification.  The  manner  in  which 
it  is  accomplished,  or  what  are  the  particular  actions  perfecting 
this  result,  is  unknown.  Like  the  preceding  operations  of  diges- 
tion, it  must  be  chemical  in  its  nature,  and  consist  in  a  play  of 
affinities  between  the  component  ingredients  of  the  chymous  mass. 
It  is  no  objection  to  this  view  that  the  product  of  fecation  is  ge- 
nerally the  same.  The  elements  of  the  food,  and  of  the  chymous 
mass  being  similar,  fecation  must  be  uniform  in  its  result 

Fecation  is  not,  as  might  be  supposed,  a  mere  condensation  of 
the  chymous  mass  after  it  has  passed  into  the  large  intestine,  but 
is  a  digestive  process.  This  is  sljown  in  the  general  uniformity 
of  the  feces  in  the  same  specif  of  animals,  however  different  the 
food;  while,  in  animals  of  different  species,  with  the  same  food, 
the  feces  are,  notwithstanding,  dissimilar.  Every  species  of  ani- 
mal presents  feces  of  a  peculiar  character. 

The  qualities  of  the  food  exercise  some  influence,  however, 
over  the  general  character  of  the  fecal  matters.  The  feces  of  ve- 
getable food  are  less  consistent  than  those  of  animal  food;  they 
are,  besides,  more  bulky,  and  less  thoroughly  digested.  The  co- 
lour and  odour  are  also  modified  by  the  aliment.  This  circum- 
stance should  be  kept  in  view  by  practitioners  of  medicine,  or 
they  may  be  led  into  erroneous  judgments.  A  gentleman  of  this 
city  who  had  studied,  but  had  not  practised  medicine,  observed 
h\9  Mf^U  to  be  black.  Though  in  perfect  health,  he  felt  uneasy 
at  the  circumstance,  as  black  stools  are  supposed  indicative  of 
great  hepatic  derangement.     He  consulted  several  of  his  profes- 


sional acquaintance.  One  advised  a  course  of  mercury;  another 
mercurial  purgatives;  and  a  third,  travelling,  or  a  voyage.  He 
was  fond  of  tomatos,  of  which  he  eat  daily  very  freely.  Know- 
ing thatsthe  colouring  matter  Of  this  vegeteble  readily  becomes 
black,  I  assigned  this  as  the  cause  of  the  dark  appearance  of  his 
stools.  A  few  days  observation  confirmed  this  opinion.  Calomel, 
by  its  conversion  into  the  black  oxide,  in  the  intestines,  produces 
the  same  effect  on  the  colour  of  the  feces.   • 

Fecation  being  a  digestive  process  accomplished  in  the  colon, 
and  in  which  the  fluids  secreted  by  its  mucous  membrane  are 
largely  partakers,  and  essential  to  its  perfection,  unnatural  alvine 
discharges  are  the  consequences  of  a  morbid  irritation  of  this  tis- 
sue, and  the  testimony  of  its  existence.  The  reappearance  of  na- 
tural passages  attests  to  the  subsidence  of  the  irritation,  the  return 
of  the  natural  secretions,  and  the  restoration  of  its  functions. 

The  excretion  of  the  feces  from  the  intestine  is  accomplished 
by  defecation.  The  fecal  matters  collect  in  the  rectum,  and  are  re- 
tained by  the  sphincter  muscle.  This  muscle  receives  spinal 
nerves,  and  is,  consequently,  under  the  control  of  volition.  The 
first  contact  of  the  feces  excites  no  sensation,  when  the  mucous 
tissue  of  the  rectum  is  in  a  healthy  state,  or  the  fecal  matters  do 
not  contain  highly  irritating  principles.  But,  when  the  bulk  of 
the  feces  collected  in  the  rectum  is  considerable,  a  peculiar  sen- 
sation is  experienced.  This  sensation  warns  the  intelligehce  of 
the  approaching  want  of  defecation,  and  solicits  the  acts  requisite 
for  its  performance.  These  acts  are  under  the  government  of  vo- 
lition :  they  may  be  refused  for  a  limited  time,  that  they  may  be 
adapted  to  the  conveniences  of  the  individual;  but,  when  the  want 
becomes  pressing,  the  sensation  excited  in  the  rectum  continues 
to  advance  in  intensity,  and  so  overpowering  does  it  become  as 
to  force  the  performances  of  the  acts,  even  in  opposition  to  the 
will,  by  which  it  is  to  be  satisfied. 

When  the  mucous  tissue  of  the  rectum  is  in  a  state  of  active 
irritation,  the  sensibility  to  the  impression  of  fecal  matters  ac- 
quires a  most  acute  intenseness;  the  rectum  becomes  intolerant 
of  the  presence  of  even  small  quantities  of  feces;  the  sensation  of 
a  want  of  defecation  incessantly  recurs;  the  muscular  efforts  neces- 
sary  ior  mat  act  are  exciieu  WkUi  gitiai,  aw«4.t^,  «»*u  ^-.w  ^*.^-       « 
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itself  has  an  energy  perfectly  morbid:  it  is  this  state  that  causes 
the  tenesmus  of  dysentery. 

The  sensibility  giving  rise  to  the  want  of  defecation,  is  most 
acute  approaching  the  margin  of  the  anus;  and  hence,  the  sensa- 
tion of  that  want  is  excited  in  a  more  lively  manner  by  liquid 
feces  that  penetrate  nearer  to  the  exterior  opening,  than  solid 

feces. 

The  want  of  defecation  is  experienced  at  variable  intervals  de- 
pending on  a  variety  of  causes;  as  the  power  of  digestion;  the 
sensibility  of  the  rectum,  and  irritability  of  the  colon;  the  quan- 
tity of  fecal  or  refuse  matters  furnished  by  the  aliment;  the  qua- 
lity of  those  matters  being  more  or  less  irritating;  and  the  habits 
of  the  individual. 

The  most  common  period  of  the  renewal  of  this  want,  in 
adults,  is  once  in  twenty-four  hours;  in  infants  and  children  it  is 
more  frequent.  Many  exceptions  exist  to  this  rule,  and  in  nu- 
merous individuals  much  longer  intervals  elapse,  without  the  pro- 
duction of  injury  to  their  health,  or  any  particular  suffering.  The 
inconveniences  arising  from  costiveness  are  frequently  owing  to 
the  condition  of  the  digestive  apparatus  producing  the  costive- 
ness, and  of  which  it  is  a  symptom,  and  not  from  the  mere  re- 
tention of  the  feces.  They  depend,  also,  in  many  instances,  on 
the  excess  of  the  ingesta,  while  the  egesta  are  diminished:  the 
relation  between  the  two  not  being  preserved.  Whenever  unusual 
slowness  of  the  bowels  prevails,  it  is  to  be  regarded  as  an  evidence 
of  some  defect  in  the  digestive  organs  or  processes,  which  should 
be  investigated  and  remedied.  The  best  method  of  attaining  this 
purpose,  is  by  the  regulation  of  the  food,  both  as  to  quantity  and 
quality.  Artificial  excitement  of  the  bowels  by  purgatives,  espe- 
cially of  the  more  active  purgatives,  should  be  cautiously  avoided. 
They  become  accustomed  to  that  mode  of  stimulation,  and  will 
not  act  in  a  natural  manner.  The  evil,  like  that  of  intemperance 
in  the  use  of  ardent  liquors,  perpetuates  itself.  Persons  who  arc 
in  the  frequent  habit  of  taking  purgative  medicines  to  obviate  cos- 
tiveness, rarely  enjoy  health,  and,  according  to  my  observation, 
are  seldom  long-lived. 

While  the  fecal  matters  awaken  the  sensation,  that  has  been 
described,  in  the  rectum,  announcing  the  want  of  defecation,  and 


soliciting  the  voluntary  efforts  to  effectuate  this  purpose,  they 
excite  immediately  the  contractions  of  its  muscles.     When  the 
fecal  matters  are  liquid,  these  are  adequate  to  their  expulsion;  but, 
when  they  are  consistent,  additional  power  is  required.     Defeca- 
tion is,  then,  accomplished  by  the  involuntary  contractions  of  the 
muscular  layers  surrounding  the  rectum,  and  of  the  action  of 
muscles  directed  by  volition:  these  are,  principally,  the  muscles  of 
expiration.  The  glottis  being  closed  after  a  full  inspiration,  and  the 
escape  of  the  air  from  the  lungs  being,  thus,  prevented,  the  force  of 
the  expiratory  effort  is  expended  on  the  abdominal  viscera.  They 
are  compressed  on  every  side,  and  pressed  down  by  the  diaphragm 
towards  the  pelvis,  where  the  least  resistance  is  experienced. 
The  diaphragm,  and  the  levatores  ani  and  muscles  of  the  peri- 
neum forming  in  part  the  base  of  the  trunk,  antagonize  each 
other.     The  fecal  matters  urged  forward  by  the  peristaltic  mo- 
tion, and  by  the  muscles  of  the  rectum,  compressed  from  above, 
and  resisted  below,  are  forced  against  the  sphincter.     This,  par- 
tially relaxed  by  the  will,  offers  only  a  feeble  resistance,  and, 
yielding  to  the  combined  expulsive  efforts,  the  feces  are  discharged. 
When  consistent,  they  are  moulded  to  the  form  of  the  lower 
part  of  the  rectum,  and  by  their  shape,  we  are  frequently  enabled 
to  determine,  whether  the  caliber  of  the  rectum  be  of  natural  ca- 
pacity, or  is  contracted  by  thickening  or  stricture. 

The  contractions  of  the  expiratory  muscles,  for  the  purposes 
of  defecation,  are,  in  general,  regulated  by  the  will;  and  this  act  is, 
in  a  certain  extent,  under  the  control  of  volition,  when  the  want 
is  experienced  in  a  moderate  degree.  But  when  that  sensation 
is  very  intense,  as  in  tenesmus,  although  little  or  no  fecal  matters 
be  present  in  the  intestine,  the  expulsive  efforts  of  the  voluntary 
muscles  are  constantly  and  irresistibly  commanded,  and  cannot 
be  prevented  by  the  exercise  of  volition.  This  phenomenon  is 
singular,  and  well  worthy  of  attention.  A  sensation  at  the  ex- 
tremity of  the  rectum  throws  into  action  numerous  muscles — 
those  of  the  glottis,  of  the  thorax,  the  diaphragm,  the  abdominal 
and  pelvic  muscles — all  of  which  are  united  in  synergistic  efforts. 
This  action  of  the  muscles  is  independent  of  the  power  of  voli- 
tion, as  it  is  not  commanded  by  the  will,  and  often  resists  the 
most  determined  efforts  to  repress  ii.  It  inusi,  liiuu,  piuceeu  kXOm 
the  sympathetic  or  ganglionic  nerve,  which  is  here  seen,  as  in 
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respiration,  to  command  actions  called  for  by  the  internal  sensa- 
tions, and  to  combine  different  organs  in  consentaneous  actions. 

The  sensibility  of  the  verge  of  the  anus  loses  in  some  instances 
its  vivacity;  fecal  matters  collect  without  exciting  a  sense  of  a 
want  of  defecation,  the  rectum  becomes  distended  and  impacted 
with  them;  its  muscles  from  being  overstretched  are  paralyzed, 
as  it  were,  and  cannot  contract  on  the  contents  of  the  bowel;  and 
no  efforts  are  adequate  to  expel  the  indurated  mass  collected 
within  it.  This  state  occasions  great  distress,  with  extensive  dis- 
turbance in  the  economy,  and  yet  will  be  misunderstood  unless 
detected  by  a  positive  examination.  Mechanical  means  are  often 
required  to  dislodge  the  hardened  feces  blocking  up  the  lower 
intestine. 

Gases  in  greater  or  less  quantity  exist  in  the  alimentary  canal. 
They  are  oxygen,  carbonic  acid,  hydrogen,  azote,  carburetted  and 
sulphuretted  hydrogen.  They  do  not  equally  exist  in  every  part 
of  the  intestinal  tube,  or  in  the  same  proportions.  In  the  stomach 
oxygen  is  always  present,  and  very  little  hydrogen;  in  the  small 
intestine  no  oxygen  is  found,  and  considerable  quantity  of  hydro- 
gen; and  in  the  large  intestine,  carbonic  acid,  carburetted  and 
sulphuretted  hydrogen  predominate. 

The  origin  of  these  gases  is  not  absolutely  determined.  Some 
proceed,  doubtless,  from  the  air  swallowed  intermixed  with  the 
food;  the  chemical  actions  in  which  digestion  consists,  gives  rise, 
it  is  very  probable,  to  others;  and,  it  is  equally  probable,  no  in- 
considerable portion  is  a  product  of  secretion  from  the  mucous 

membrane. 

The  quantity  of  these  gases  is  very  variable.  In  some  indivi- 
duals it  is  inconsiderable;  in  others  they  abound  in  large  quanti- 
ties, and  become  excessively  annoying.  The  irritations  of  the 
mucous  membrane  of  a  chronic  or  sub-acute  character,  often  de- 
velope  them  to  an  enormous  amount.  I  have  seen  patients  in 
this  State  discharge  several  gallons  of  air  from  the  stomach  daily 
far  months  in  succession.  In  hysteria,  so  often  depending  on 
chronic  irritations  of  the  alimentary  canal,  the  secretion  of  gases 
from  the  intestinal  mucous  membrane  is  an  almost  constant  oc- 
currence. The  last  stage  of  gastro-enteritic  irritations  exhibit  the 
same  circumstance,  whence  proceeds  the  tympanitic  state  of  the 
abdomen. 


Sect.  IV. — Stomachical  Excretions;  or  Eructation^  Regurgi- 
tation, and  Vomiting, 

In  a  perfectly  healthy  state  of  the  stomach,  its  contents  take 
the  course  described  in  treating  of  digestion.  But  often  in  the 
interruption  of  this  process,  instead  of  passing  into  the  intestinal 
tube,  the  gaseous,  liquid,  or  solid  matters  contained  in  that  organ, 
are  rejected  by  the  mouth.  The  acts  effecting  this  result  are 
named  eructation,  regurgitation,  and  vomiting. 

The  air  contained  in  the  stomach  collects,  from  the  position  of 
this  viscus,  around  the  cardiac  orifice;  it  is  hence  frequently  ex- 
pelled by  what  is  termed  eructation,  or  belching.  This  is  effected 
by  the  relaxation  of  the  cardiac  orifice,  and  the  inversion  of  the 
muscular  movements  of  deglutition.  Eructation  is  a  constant 
symptom  of  indigestion;  and  especially  when  proceeding  from 
irritation  of  the  stomach. 

The  solid  or  liquid  aliments  are,  at  times,  returned  back  to  the 
mouth,  and  often  in  this  way  are  rejected.  This  act  constitutes 
regurgitation.  It  most  commonly  arises  from  ovcr-distcntion  of 
the  stomach.  In  infants  it  is  a  constant  occurrence,  and  is  the 
mode  by  which  they  are  relieved  from  the  excessive  repletion  of 
their  stomachs. 

This  act  is  caused  sometimes  by  the  contraction  of  the  abdo- 
minal muscles;  but  most  probably  is  effected  .by  the  immediate 
contractions  of  the  stomach  itself.  The  food  is,  thus,  carried  into 
the  oesophagus,  by  the  inverted  movements  of  which,  it  is  pro- 
pelled into  the  mouth. 

This  phenomenon  is  usually  involuntary,  yet  some  can  produce 
it  at  will;  and  instances  are  related  of  individuals  who  took  plea- 
sure in  returning  the  aliment  into  the  mouth,  and  masticating  it. 
In  this  respect  they  resembled  completely  the  ruminant  animals. 
Regurgitation  is  a  frequent  attendant  on  the  disordered  state  of 
digestion,  when  proceeding  from  excesses  in  eating. 

The  stomach  is  the  great  portal  conducting  into  the  interior  of 
the  organism,  through  which  nearly  all  the  solid  and  liquid  ma- 
terials of  the  structure  are  conveyed  into  the  animal  economy. 

prcssions,  either  from  the  quality  or  the  quantity  of  the  ingesta; 
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and  for  its  protection,  it  was  essential,  means  for  its  prompt  eva- 
cuation should  be  provided,  that  it  might  be  disembarrassed  of  its 
load  when  oppressed,  or  be  saved  from  the  direct  mischief  of 
offending  agents.  For  this  purpose  the  process  of  vomiting  has 
been  instituted,  accomplishing  the  evacuation  of  the  contents  of 
the  stomach  through  the  mouth. 

This  act,  like  all  the  expulsive  operations  of  the  economy,  re- 
quiring muscular  contractions,  is  preceded  and  provoked  by  an 
internal  sensation.  This  sensation  is  peculiar — it  cannot  be  de- 
fined; and,  similar  to  the  other  internal  sensations,  announces  a 
want;  calls  upon,and  directs  the  sensorial  power  to  the  operations 
requisite  for  its  relief.  The  term  nausea  is  bestowed  on  this  sen- 
sation: it  is  seated  in  the  stomach,  to  which  organ  it  is  always  re- 
ferred, but  the  whole  of  the  superior  portion  of  the  alimenUry 
canal— the  oesophagus,  pharynx,  fauces,  and  mouth— appear  to 
partake  of  it  in  some  degree.  It  is  well  known,  also,  that  irrita- 
tions excited  in  the  fauces  are  capable  of  occasioning  vomiting. 

Vomiting  is  provoked  by  numerous  causes  of  very  dissimilar  na- 
ture. It  is  caused  by  excess  in  the  quantity  of  food;  by  indi- 
gestible food;  by  aliment  of  improper  quality,  or  which  under- 
goes spontaneous  alteration  in  the  stomach  from  the  suspension 
of  digestion;  by  certain  substances  excitative  of  irritation  in  the 
mucous  membrane  of  the  stomach,  and  which  are  employed  as 
vomitive  agents;  by  pathological  irritations  spontaneously  deve- 
veloped  in  the  gastric  mucous  tissue,  or  sympathetically  trans- 
mitted to  it;  and  by  mental  or  moral  impressions. 

The  essential  circumstance  in  the  production  of  vomiting,  is  an 
irritation  awakened  in  the  gastric  mucous  membrane,  attended, 
most  commonly,  with  the  peculiar  sensation  of  nausea,  and  its 
transmission  to,  and  perception  by  the  brain.  Vomiting,  requir- 
ing the  concurrent  operation  of  voluntary  muscles,  cannot  be  ef- 
fected without  nervous  influence  directed  to  produce  their  con- 
traction; and  hence  the  perception  or  consciousness  of  the  gastric 
irritation  is  indispensable  to  the  performance  of  this  process. 
Whenever,  therefore,  the  perceptive  power  of  the  cerebral  or- 
gans is  enfeebled  or  suspended  by  disease,  vomiting  cannot  be 
produced,  althouch  violent  irritation  may  exist,  or  be  provoked 
artificially  in  the  stomach. 

Whenever  nausea  and  vomiting  arc  present,  they  arc  a  sign,  a 


testimony  of  an  irritation,  either  commencing,  or  established  in 
the  gastric  mucous  tissue.  It  does  not  necessarily  follow,  as  is 
generally  supposed,  that  offending  matters  in  the  stomach  are  the 
cause  of  those  symptoms.  Such  matters  are  in  the  great  majority 
of  instances  speedily  ejected;  they  assume  the  character  of  eme- 
tics, and  cause  their  own  rejection.  Nausea  and  vomiting  are  not, 
consequently,  to  be  received  as  indications  for  the  exhibition  of 
emetic  remedies.  A  more  false  axiom  could  not  have  been  formed. 
They  are  an  indication  that  an  irritation  exists  in  the  stomach, 
which  requires  to  be  allayed  by  inirritative  means. 

In  exciting  vomiting  by  emetic  remedies,  the  feature  of  chief 
importance  in  its  modus  operandi,  and  which  should  principally 
occupy  the  reflection  of  the  practitioner  in  deciding  on  the  pro- 
priety of  employing  it,  is  the  irritation  it  must  necessarily  occa- 
sion in  the  stomach.  It  must,  then,  enter  into  the  combinations 
he  has  to  form,  to  determine  the  relation  this  irritation  will  sus- 
tain with  the  actual  condition  of  the  gastric  mucous  tissue;  the 
compatibility  of  the  one  with  the  other;  and  the  manner  in  which 
the  modification  he  is  about  to  effect  in  the  ejastric  mucous  tissue 
by  this  emetic  irritant,  is  to  remove  a  morbid  irritation  of  this  same 
tissue;  or  the  mode  in  which  it  is  to  prove  salutary.  Without  a  de- 
cision on  these  points,  his  proceeding  will  be  uncertain,  and  often 
hazardous  in  its  results.  The  production  of  aggravated  gastritis, 
of  convulsions,  of  stupor,  of  coma,  and  of  apoplexy,  may  be  the 
unlooked-for  consequences  of  his  prescription. 

The  mechanism  productive  of  vomiting  is  complex,  and  has 
not  yet  been  cleared  of  all  the  difficulties  attending  its  explana- 
tion. For  a  long  period  it  was  generally  conceded,  that  vomit- 
ing was  effected  solely  by  the  stomach,  which  expelled  its  con- 
tents by  a  violent  and  spasmodic  contraction.  Bayle  first  ques- 
tioned the  accuracy  of  this  doctrine,  which  was  also  attacked  by 
Chirac.  Still  it  continued  to  be  the  most  generally  received  opi- 
nion, and  although  every  one  was  conscious  that  vomiting  was 
attended  with  excessively  violent  contractions  of  the  abdominal 
muscles,  this  circumstance  was  overlooked,  or  regarded  merely 
as  an  attendant  accident,  unconnected  with  the  production  of  the 
phenomenon. 

M.  Ivlaguiiuie,  in  a  muinoli    uii  vuuiiliiig,  cutilusiuu   ujC  accu 
racy  of  this  opinion,  and  attempted,  by  a  scries  of  experiments. 
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to  demonstrate,  that  the  stomach  was  entirely  passive  in  vomit- 
ing: he  denied  the  slightest  participation  to  it  in  this  act.  His 
observations  are,  however,  in  some  degree  invalidated  by  those 
of  M.  Maingault.  M.  Magendie,  it  is  not  to  be  doubted,  is  quite 
too  exclusive  in  his  views  in  this  respect.  The  stomach,  by  the 
inversion  of  its  peristaltic  movement,  and  that  of  the  oesophagus, 
can  reject,  at  least  partially,  its- contents,  as  is  seen  in  the  pheno- 
menon of  regurgitation;  but  this  simple  return  of  the  aliment  into 
the  mouth,  and  its  rejection  in  this  mode,  accomplished  by  the 
sole  expulsive  efforts  of  the  stomach,  presents  very  different  cha- 
racters from  vomiting. 

The  object  of  vomiting  being  to  expel  from  the  stomach  the 
whole  of  its  contents,  especially  in  the  view  of  protecting  it 
against  offending  causes,  that  often  are  small  in  quantity,  and  ad- 
herent to  its  parietes,  a  more  powerful  expulsive  force  was  re- 
quired, than  could  be  offered  by  the  delicate  muscular  tunic  of 
the  stomach.  This  force  is  derived  from  the  diaphragm  and  the 
large  muscles  of  the  abdomen,  which,  when  thrown  simultane- 
ously into  contraction,  subject  the  stomach  to  a  very  energetic 
compression.  This  co-operating  with  the  efforts  of  the  stomach, 
and  the  inversion  of  its  peristaltic  motion,  the  contents  of  that 
organ  arc  forcibly  expelled  from  its  cavity  through  the  mouth. 

Vomiting  under  common  circumstances  is  not,  therefore,  t 
simple  process;  it  is  a  complex  phenomenon,  and  its  performance 
requires  a  combination  of  different  actions.     Like  defecation  and 
urination,  vomiting  is  in  part  effected  by  the  forcible  contraction 
of  voluntary  muscles;  but  it  differs  from  this  last  act  in  never 
being  influenced  by  the  will:  it  can  neither  be  promoted  nor  ar- 
rested by  volition.     In  vomiting  is  presented  another  instance  of 
voluntary  muscles  subtracted,  for  a  time,  from  the  dominion  of 
volition,  and  subjected  to  the  influence  of  the  viscera,  whose  sen- 
sations compel  the  muscular  actions  calculated  in  their  interests. 
From  the  foregoing  considerations  we  may  conclude,  as  esta- 
blished, that,  for  the  production  of  vomiting  the  following  cir- 
cumstances are  usually  combined:— 1st,  an  irritation  of  the  mu- 
cous tissue  of  the  stomach  or  fauces;  2d,  inversion  of  the  peristaltic 
movements  nf  the  stomanh  and  oesophaffus;  3d,  the  excitation  of  the 
nervousorgansdirectingmuscularcontractions;and4th,convulsive 

or  spasmodic  contractions  of  the  diaphragm  and  abdominal  muscles. 


Vomiting  being  accomplished  by  the  convulsive  and  forcible 
contractions  of  the  diaphragm  and  abdominal  muscles,  the  stomach 
is  not  the  only  organ  that  experiences  their  power.  All  the  ab- 
dominal viscera,  the  portal  circulation,  and  the  thoracic  organs, 
are  equally  exposed  to  suffer  their  violent  throes;  they  equally 
undergo  a  strong  agitation,  and  are  subjected  to  extreme  dis- 
turbance in  their  functional  and  organic  actions. 

When  the  stomach  is  distended  with  iU  contents,  and  espe- 
cially when  those  contents  are  liquid,  vomiting  is  effected  with 
facility,  and  very  slight  contractile  exertions  are  required  for  that 
purpose.  But  when  the  stomach  is  empty,  or  its  contents  are 
small  in  quantity,  the  muscular  efforts  are  much  greater,  the  con- 
vulsive throes  are  more  violent,  and  vomiting  is  produced  with 
difficulty  and  much  suffering. 

The  inversion  of  the  peristaltic  movements  of  the  stomach*in 
vomiting,  extends  generally  into  the  duodenum,  and  some  of  its 
contents  appear  with  the  matters  ejected.  This  is  the  source  of 
the  bilious  materials  that  present  themselves  in  vomiting.  The 
inversion  in  some  instances  extends  far  into  the  alimentary  canal, 
and,  then,  the  contents  of  the  lower  bowels  are  brought  up,  pro- 
ducing stercoraceous  vomitings. 

In  the  artificial  production  of  vomiting,  the  impression  made  on 
the  gastric  mucous  tissue  is  the  principal  circumstance  which  should 
command  the  attention  of  the  practitioner.  When  vomiting  occurs 
as  a  pathological  condition,  it  is  Ukewise  the  state  of  this  same  tis- 
sue to  which  the  attention  should  be  directed.  Vomiting  in  dis- 
ease, in  the  greater  number  of  insUnces,  is  an  effect  proceeding 
from  irritation  developed,  either  directly,  or  through  sympathy, 
in  the  gastric  mucous  membrane.  It  is  one  of  the  signs  of  this 
morbid  condition.  No  greater  error  is  committed  than  that  of 
regarding  vomiting,  from  this  cause,  as  a  consequence  of  some 
vitiated  matters  requiring  to  be  removed.  Under  this  impression 
emetics  are  administered;  but  their  mode  of  action  is  in  the  line 
of  the  disease;  they  push  on  the  morbid  irritation,  give  it  new 
intensity,  develope  or  augment  the  sympathetic  phenomena,  espe- 
cially of  the  brain,  and  are  succeeded,  often,  by  symptoms  of  great 
malignancy,  too  commonly  attributed  by  superficial  observers  to  the 
^«fM,.*»  «r  thf^  nrltrm,,!  ofT^Mmn,  and  not  to  the  medicine.  Infinite 
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is  the  mischief  that  has  been  caused  by  the  improper  exhibition 
of  emetics,  and,  although ,  diminished  by  a  more  restrained  em- 
ployment of  these  means,  it  is  unhappily  still  too  great  Vomit- 
ing is  not,  then,  a  sign  indicating  the  exhibition  of  emetics,  with 
some  few  exceptions,  but  is  an  evidence  of  an  existing  irritation 
of  the  stomach,  usually  sanguine,  and  calling  for  demulcents,  tem- 
perants,  and  other  soothing  means,  with  local  or  general  deple- 
tion, according  to  circumstances. 

Vomiting  is  sometimes  produced  by  simple  nervous  irritation, 
or  some  disorder  of  the  nervous  organs,  excitative  of  the  muscu- 
lar contractions,  causing  vomiting.  It  is  probable  that  vomiting 
is  excited  in  this  way,  by  some  kinds  of  motion,  as  sailing  in 
rough  water,  swinging,  and  riding  backwards;  by  the  sight  of 
disgusting  objects;  by  blows  on  the  head;  by  venesection  carried 
to"  fainting;  and  by  tartar  emetic  injected  into  the  veins.  The 
extirpation  of  the  stomach,  as  in  the  experiment  of  Magendie, 
does  not,  in  this  last  case,  prevent  the  operation  of  the  emetic. 

Nervous  vomitings  are,  however,  of  rare  occurrence  as  a  pa- 
thological condition,  and  may  be  discriminated  by  the  absence  of 
all  the  signs  of  sanguine  irritation. 

Sect.  V. — Hunger  and  Thirst, 

The  materials  of  the  animal  structure  arc  exhausted  by  the  ex- 
ercise of  its  organic  and  functional  actions.  They  require  an  in- 
stauration:  a  knowledge  of  its  necessity  is  not  left  dependant  on 
the  intelligence,  but  is  announced  by  internal  sensations:  these 
sensations  are  seated  in  the  digestive  apparatus:  that  which  pro- 
claims the  want  of  the  solid  materials  is  experienced  in  the  sto- 
mach, and  is  appetite,  or  hunger;  that  which  manifests  the  neces- 
sity of  liquids  is  felt  in  the  fauces,  and  constitutes  thirst. 

1.  Some  hours  after  a  meal  a  sense  of  emptiness  is  perceived 
in  the  stomach;  this  is  succeeded  by  a  peculiar  sensation  impos- 
sible to  describe,  but  well  known  by  the  name  of  appetite.  If  not 
gratified,  it  continues  to  increase,  becomes  painful,  and,  should 
the  fasting  be  prolonged,  amounts  to  a  state  of  inexpressible 
agony. 

T^Ha  ronA«?fll   r%f   i\\^  «r%r««o#*/>n     of    lif»nfir#*i"  Jo  #*vr%ArJnn#*A#l    nf  nii- 


ferent  intervals.  They  are  more  approxihiated,  according  to 
the  rapidity  and  energy  of  the  digestive  faculties;  to  the  youth 
and  vigour  of  the  subject;  and  to  the  exercises  of  the  body.  It 
often  commences  before  the  whole  of  the  preceding  meal  has  dis- 
appeared from  the  stomach. 

The  seat  of  hunger  appears  to  be  the  gastric  mucous  mem- 
brane. The  immediate  excitant  of  this  sensation,  or  the  mode  of 
its  development  has  given  rise  to  numerous  conjectures;  but  none 
of  them  merit  a  serious  attention.  The  utmost  that  can  be  said  of 
it,  is,  that  it  consists  in  a  modification  experienced  in  this  tissue. 

This  sensation,  like  all  other  sensations,  requires  to  bfe  trans- 
mitted to  the  brain,  and  from  analogy,  it  is  to  be  presumed,  an 
especial  nervous  organ  for  its  perception.  The  nerves  transmi^t- 
tingthe  impression  of  hunger,  are  the  cords  of  the  eighth  pair,  for, 
if  these  be  divided,  animals  cease  to  manifest  a  sense  of  hunger. 
They  equally  lose  the  perception  of  repletion,  and  will  continue 
to  eat  until  the  stomach  be  gorged,  and  even  the  oesophagus  be 
distended  with  food.  The  sensation  of  hunger  depends  also  on 
the  perception,  by  the  central  cerebral  organ,  of  the  famelic  sti- 
mulation of  the  gastric  mucous  membrane,  and  whenever  the 
functions  of  the  cerebral  organs  are  diminished  or  suspended, 
hunger  is  not  experienced.  Thus,  opium,  by  the  torpor  it  induces 
in  the  cerebral  organs,  prevents  the  famelic  stimulations  from  be- 
ing perceived,  and  it,  consequently,  suspends  the  sensation  of 
hunger.  Hunger  is  also  suspended  by  sleep,  and,  when  not  very 
intense,  by  mental  occupation,  which  attracts  the  cerebral  energy 

to  other  organs.  '*" 

The  external  sensations  are  caused  by  the  direct  impressions 
of  exterior  agents  on  a  sensitive  surface.  This  is  not  the  case  with 
the  internal  sensations,  especially  of  hunger  and  thirst  There  is 
no  immediate  or  direct  impressions  on  the  surfaces  where, these 
sensations  are  experienced.  How  then  arc  they  excited  ?  Various 
hypotheses  have  been  imagined  for  the  solution  of  this  curious 
phenomenon,  none  of  which  are,  however,  worthy  of  serious  no- 
tice. It  must  be  confessed,  that  on  this  point,  we  have  not  the 
facts  to  justify  any  doctrine. 

The  sensation  of  hunger  is  a  powerful  stimulus  to  the  brain.  It 
^vfitM  that  structure:  it  fixes  on  the  want  the  whole  attention  of 
the  intellectual  and  moral  faculties;  it  stimulates  and  renders  them 
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more  active:  all  the  tsapabilities  with  which  the  being  is  endow- 
cd  are  called  into  exertion.  Hence  proceeds  the  great  muscular 
activity  and  energy  of  animals  and  healthy  individuals  who  are 
pressed  with  hunger;  the  impatience  with  which  any  interrup- 
tion to  their  pursuit  or  train  of  thought  at  that  time  is  borne;  and 
'  the  ferocity  manifested  by  all  who  have  combative  dispositions. 
The  debility  produced  by  hunger,  occurs  only  secondarily,  after 
long  starvation,  or  in  individuals  enfeebled  by  previous  suffer- 
ings, or  having  originally  a  defective  constitution. 

Hunger,  when  carried  to  extremity,  causes  pain  of  an  agoniz- 
ing character;  irritation  of  the  stomach  is  excited;  and  a  true  gas- 
tritis is  generated.  This  state  is  frequently  accompanied  with  ce- 
rebral irritation,  producing  delirium,  frenzy,  and  madness. 

The  sensation  of  hunger  is  sometimes  experienced  as  a  patho- 
logical symptom:  it  constitutes  bulimia,  and  depends  on  various 
causes.     In  this  affection  the  sensation  of  hunger  is  not  appeased 
by  the  taking  of  food.  It  is  occasionally  connected  with  a  certain 
state  of  irritation,  and,  then,  the  food  is  generally  vomited  soon 
after  it  is  taken :  it  is  also  accompanied  in  many  instances  with 
convulsions.     Bulimia  may  exist  as  a  neurose  affection— that  is, 
depending  on  simple  nervous  irritation.     The  seat  of  this  sensa- 
tion may  possibly  be,  at  times,  in  the  cerebral  organs,  giving  rise 
to  a  false  perception  of  hunger,  as  false  perceptions  of  the  exter- 
nal senses  arise  from  excitement  of  their  central  cerebral  organs. 
The  appetite  and  sense  of  hunger  are  frequently  lost,  and  even 
an  unconquerable  aversion  is  experienced  for  food,  especially  for 
animal  food.  This  symptom  is  found  in  all  the  acute  irritations  of 
the  gastric  mucous  membrane,  and  frequently  in  its  chronic  irri- 
Ulion«.     In  some  cases  of  this  kind,  I  have  found  the  mucous 
membrane  of  the  stomach  softened  and  wasted,  so  as  to  be  scarcely 

discernible. 

When  abstinence  from  food  has  been  protracted  to  a  state  of 
starvation,  aliment  is  to  be  given  with  the  utmost  prudence  and 
delicate  management.  It  is  well  known,  that  indulgence  of  the 
appetite  is,  then,  attended  with  speedily  fatal  consequences.  The 
gastritis  developed  by  starving,  and  its  attending  sympathetic  af- 
fections, more  particularly  those  of  the  cerebral  organs,  are  the 
cause  of  this  result.  The  stimulation  of  the  aliment  aggravales 
the  existing  inflammations,  and  carries  them  to  a  fatal  intensity. 


After  complete  and  prolonged  abstinence,  food  is  to  be  adminis- 
tered in  small  quantities,  and  the  quality  should  be  adapted  to  the 
intense  inflammations  that  have  been  awakened;  such  as  milk  di- 
luted with  water;  whey;  chicken  or  veal  water;  panada;  gruel, 
&c.  It  may  even  be  requisite  to  employ  local  depletion. 

2.  Thirst,  or  the  desire  of  liquids,  is  a  sensation  of  dryness, 
heat,  and  constriction  experienced  in  the  fauces. 

This  sensation,  like  that  of  hunger,  is  instinctive;  nor  does  it 
depend,  like  the*external  sensations,  on  any  direct  impressions, 
but  is  a  consequence  of  spontaneous  modifications  occurring  in  the 
organs  of  the  economy. 

Thirst,  it  is  to  be  presumed,  bears  a  close  analogy  to  hunger  in 
its  mode  of  production,  though  it  cannot  be  as  well  demonstrated : 
that  is,  it  requires  nervous  agency — organs  for  its  perception  in 
the  brain,  and  nerves  for  transmission,  with  a  certain  modification 
of  the  mucous  tissue  of  the  fauces,  its  immediate  seat 

When  thirst  is  experienced,  the  secretion  of  the  mucous  folli- 
cles of  the  mouth,  fauces,  aud  pharynx,  is  diminished,  or  entirely 
ceases;  the  secretion  of  the  saliva  is  lessened,  it  is  more  viscid, 
and  finally  is  arrested.  In  thirst,  aridness  of  these  surfaces  always 
exists,  and  is  probably  the  immediate  cause  of  the  sensation. 
Hence  it  is  temporarily  allayed  by  whatever  lubricates  and  mois- 
tens these  surfaces  or  excites  their  secretions. 

When  thirst  persists  unassuaged  by  drinks,  the  mucous  mem- 
brane of  the  fauces  and  mouth,  &c.  like  that  of  the  stomach  in 
hunger,  inflames;  it  becomes  tumid;  it  acquires  a  deep  red  colour, 
passing,  when  it  continues,  to  a  brown,  and  finally  black;  it  is  co- 
vered over  with  fissures;  is  sometimes  encrusted  with  vitiated  se- 
cretions or  a  sanguine  exudation;  and  occasionally  is  struck  with 
gangrene.         ^ 

Thirst  unabated  always  developes  symptoms  of  general  irrita- 
tion; fever  is  excited  with  sympathetic  irritations  of  the  nervous 
organs,  and  disorder  in  all  the  functions  of  the  economy.  These 
phenomena  are  indicative  of  intense  irritative  actions,  and  renders 
it  probable,  that  the  sensation  of  thirst  depends  on  a  species  of 
irritation  developed  in  the  mucOus  membrane  of  the  mouth, 
fauces,  and  pharynx. 

tation  awakened  in  the  stomach,  sympathetically  affecting  the 
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fauces.  Stimulating  food,  a  full  meal,  inflammation  of  the  sto- 
mach,  whatever  excites  that  organ,  produces  thirst.  This  sensa- 
tion is  one  of  the  attending  symptoms  of  gastric  irritation,  both 

acute  and  chronic. 

The  second  is  the  deficiency  of  the  watery  portion  of  the 
blood.  The  exhaustion  of  the  more  liquid  portion  of  the  blood  al- 
ways gives  rise  to  thirst.  From  this  cause  thirst  recurs  at  inter- 
vals after  drinks  h'ave  been  taken ;  it  is  induced  by  profuse  sweat- 
ing; by  the  exhalation  of  the  serum  into  the  cavities  in  dropsy; 
by  its  abundant  evacuation  in  diabetes  and  in  diarrhoja,  when  the 
stools  are  liquid,  &c.  Thirst  from  this  cause  is  allayed  by  the  in- 
jection of  watery  fluids  into  the  veins;  by  immersing  the  body  in 
water,  or  covering  it  with  wetted  cloths,  &c.  as  readily  as  by  drinks. 
A  sensation  of  thirst  is  experienced  by  those  who  abuse  the  use 
of  ardent  spirits;  most  probably  produced  by  the  irritation  main- 
tained in  the  stomach.  This  circumstance  occasions  them  to  re- 
new their  pernicious  draughts  incessantly,  but  which  only  in- 
crease the  evil,  augment  the  desire  for  drinks,  rendering  it  unap- 
peasable, until  lost,  with  the  entire  suspension  of  all  the  sensa- 
tions in  brutal  insensibility.  This  constitutes  one  of  the  difficulties 
in  the  cure  of  intemperance. 

Thirst  is  experienced  by  children  more  frequently  and  con- 
stantly, than  by  adults  and  the  aged;  and  by  thosef  of  the  nerv- 
ous and  sanguine  temperaments,  than  by  those  of  the  lymphatic. 
Infants  frequently  suffer  great  distress  from  thirst,  without  pa- 
rents or  nurses  being  aware  of  tt»e  circumstance.  I  have  seen  con- 
vulsions brought  on  from  the  agony  of  thirst,  endured  by  infants, 
without  a  suspicion  being  entertained  of  their  suffering  from  this 
cause.     It  is  a  frequent  source  of  the  distress  they  manifest  in 
teething,  and  in  the  other  irritative  affections,  especially  of  the 
iitomach,  to  which  they  are  so  very  subject.     It  is  this  sensation 
that  leads  them  to  apply  incessantly  to  the  nipple  for  relief;  but 
the  milk  from  its  temperature,  and  the  excitement  it  occasions 
by  the  necessity  of  its  digestion,  fails  to  assuage  the  torment  they 
experience :  restlessness,  sleepless  nights,  unceasing  cries,  spasm's, 
convulsions,  are  not  unusual  effects  of  the  ardent  sufferings  en- 
dured by  infants  from  thirst,  but  which  they  have  not  the  power 
to  express  m  language.    Repeatedly  have  i  witnessed  iiieui  jiuss- 
ing  speedily  from  the  most  distressing  fretfulness  and  ungovcrn- 
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able  agitation,  to  calmness,  repose,  and  tranquillity,  by  adminis- 
tering a  few  draughts  of  a  cooling  beverage.  Whenever  infants 
manifest  this  ^ate,  with  febrile  symptoms,  and  a  furred  tongue, 
they  should  invariably  be  made  to  take  cool  and  sweetened  drinks^ 
or  sweetened  water  slightly  acidulated. 

Thirst  is  a  symptom  attending  on  numerous  forms  of  disease, 
and  has  always  attract Al  the  attention  of  semiologists:  it  furnishes 
valuable  indications  in  diagnosis,  in  prognosis,  and  serves^  as  a 
guide  in  practice. 

Thirst,  as  a  diagnostic  sign,  is  an  indication  of  two  different 
conditions  of  the  economy,  corresponding  to  the  causes  that  give 
it  origin.  It  is  awakened  by  whatever  causes  excitement  of  the 
mucous  tissue  of  the  stomach:  it  always  accompanies  gastric  irri- 
tation in  its  acute  form,  and  is  a  frequent  attendant  on  its  chronic 
state.  Thirst,  from  this  cause,  points  to  the  stomach  as  the  seat, 
not  of  the  sensation,  for  that  is  never  experienced  except  in  the 
fauces,  but  of  the  primary  action  calling  it  into  existence;  it  per- 
sists until  that  action  is  abated. 

The  second  condition  announced  by  thirst  is,  the  diminution 
of  the  serous  or  watery  portion  of  the  blood.  This  state  may  ex- 
ist cotemporaneously  with  gastric  irritation,  but  may  be  entirely 
independent  of  it,  and  result  from  excessive  serous  or  watery 
excretions  of  various  kinds. 

Extreme  thirst,  indomitable  by  copious  draughts  of  liquids,  is 
named  polydipsia.  It  has  been  considered  in  some  instances  to 
\)G  an  essential  disease;  but  is  to  be  regarded  in  all  cases  only  as 
a  symptom  of  one  of  the  conditions  indicated.  It  is  always  an  un- 
favourable symptom;  and  in  acute  diseases,  when  other  symptoms 
do  not  correspond  in  their  character,  is  always  a  fatal  omen. 

In  some  individuals  thirst  is  never  experienced;  some  animals 
also  never  manifest  this  want;  and  it  occurs  occasionally  as  a  pa- 
thological character.  The  defect  of  this  sensation  is  named  adyp- 
sia.  This  is  an  uncommon  circumstance  in  disease.  It  occurs  in 
some  chronic  affections,  and  is  found  occasionally  in  the  malig- 
mmt  form  of  fevers;  assuming  the  typhoid  character.  It  arises 
from  the  intensity  of  the  cerebral  disease  preventing  the  percep- 
tion of  the  sensation:  it  is  consequently  an  unfavourable  sign. 
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Sect.  Vl.-— Pathological  Conditions  of  the  Function  of  Di- 
gestion* 

The  foregoing  review  of  the  apparatus  and  function  oT  diges- 
tion, composed  of  a  variety  of  different  organs  and  a  combi- 
nation of  different  processes,  renders  vrfy  apparent,  that  this 
function  is  exposed  to  numerous  derangements,  and  may  be- 
come disordered  through  a  great  variety  of  causes.  Indigestion 
or  dyspepsia,  and  the  other  disorders  of  the  digestive  func- 
tions are  not  to  be  looked  on  as  simple  and  uniform  diseases, 
proceeding  from  one  cause,  and  to  be  remedied  by  one  plan  of 
treatment  Dyspepsia  is  a  symptom,  in  the  greater  portion  of 
instances  in  which  it  occurs,  rather  than  a  disease  itself,  and  is  an 
annunciation  of  a  departure  in  some  part  of  the  apparatus,  from 
its  habitual  condition,  or  a  defect  in  the  execution  of  some  one  of 
the  processes  whose  reunion  are  essential  for  the  accomplishment 

of  digestion. 

The  disorders  of  the  function  of  digestion,  affect  either  the  pro- 
cess of  chymification  or  of  chylification ;  or  both  are  equally  de- 
ranged at  the  same  time.  "  -p 

The  causes  creating  disturbance  in  the  order  of  these  processes 
are  various.  I.  Chyinification  may  be  deranged;  1^  by  the  food; 
which  may  offend  by  its  quality,  or  the  quantity  teken.  When 
the  aliment  consists  of  substances  containing  few  or  none  of  the 
nutritive  elements,  it  resists  the  decomposing  actions  of  the  sto- 
matjh,  or  yields  to  them  with  difficulty:  it  then  becomes  a  source 
of  irritation  to  the  stomach,  and  modifies  its  physiological  state, 
producing  more  or  less  of  disturbance  in  its  actions.  Whenever 
the  food  is  not  in  relation  with  the  vital  condition  of  the  stomach 
—that  is,  its  ifimulant  or  irritating  properties  are  not  proper- 
tioned  fo  the  irritability  of  the  mucous  membrane  of  the  stomach, 
it  causes  a  morbid  disturbance  of  a  similar  character  to  the  pre- 
ceding; the  process  of  chymification  is  then  retarded,  or  suspend- 
ed,  and  the  food  is  frequently  rejected.  Thus,  when  the  stomach 
is  irritated,  the  only  aliment  that  can  be  digested,  is  vegetable 
fecula,  farinaceous  substances,  and  similar  matters  of  a  bland  un- 
irriUting  nature;  while  animal  food,  and  other  substances  uf  Inl- 
tating  properties  and  difficult  digestion,  occasion  great  distress, 
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oppression,  a  febrile  condition,  or  are  rejected  by  vomiting.  Food 
that  is  not  properly  cooked,  whose  consistency  is  augmented,  as 
salted  and  smoked  or  dried  meats;  or  food  that  is  not  comminut- 
ed by  mastication,  but  bolted  in  masses,  by  resisting  the  decom- 
posing process,  fatigue  the  stomach,  and  when  it  is  irritable,  sti- 
mulate it  to  a  morbid  excess,  thus  interrupting  digestion. 

The  food,  though  it  may  possess  the  required  properties  of 
healthy  aliment,  and  bear  a  just  proportion  in  its  qualities  to  the 
state  of  the  stomach,  if  the  quantity  be  excessive,  will  occasion 
serious  disturbance  in  digestion.  From  the  history  we  have  de- 
tailed of  the  process  of  chymification,  it  is  cleariy  seen,  that  the 
decomposing  process  in  which  it  consists,  is  accomplished  by 
particular  fluids.  The  supply  of  these  is  limited,  and  if  the  food 
exceed  that  supply,  digestion  must  be  laboured,  be  performed 
with  difficulty,  and  in  an  imperfect  manner. 

When  the  imperfection  of  the  digestive  function  proceeds  from 
too  great  irritability  of  the  gastric  mucous  tissue,  as  it  so  fre- 
quently does,  the  prolongation  of  this  function  carries  the  morbid 
state  to  a  degree  entirely  suspending  or  subverting  its  function. 
Digestion  will,  then,  be  easily  performed  with  small  quantities  of 
appropriate  food,  whilst  a  very  small  amount  beyond  that,  will 
throw  the  whole  process  info  confusion.  Nothing  can  be  more 
injudicious  than  the  advice,  so  frequently  laid  down  by  writers,  in 
the  treatment  of  impaired  digestion,  to  take  but  few  meals,  and 
those  rather  full.  It  is  far  preferable  to  divide  the  whole  quantity 
of  food  allowed  in  the  twenty-four  hours,  into  several  small  meals; 
the  stomach  will  digest  it  with  less  difficulty  and  suffer  less  ex- 
citement. But  care  must  be  taken  to  limit  the  quantity  of  food; 
for  such  is  the  perverseness  of  most  patients,  that  they  will  take  at 
each  meal,  as  much  as  would  suffice  for  the  day. 

,2.  Chymification  may  be  imperfectly  performed  from  a  mor- 
bid or  defective  condition  of  the  masticatory  apparatus.  Inflam- 
mation of  the  mouth,  affecting  the  gums,  the  tonsils,  &c.  will  have 
this  effect.  Decayed  teeth,  or  their  loss,  are  a  common  cause  of 
indigestion.  The  proper  comminution  and  insalivation  of  the  food, 
so  essential  to  easy  and  perfect  digestion,  are  prevented.  Few  per- 
sons  with  a  bad  mouth  digest  well,  and  it  is  often  sufficient  to 
_.^.;-  *t,-  -,♦-♦«  <.r*u^  4»»«u    nr%A  ♦/>  t.<»»wrtv#>  fViAaft  that  are  decav- 

ed,  to  restore  digestion  to  its  natural  order.     Defective  teetli,  by 
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maintaining  a  constant  irritation  of  the  mouth,  often  cause  the 
salivary  secretion  to  assume  a  vitiated  character,  or  diminish  its 
amount,  and  in  this  way  interfere  with  healthy  digestion. 

3.  Chymification  may  be  prevented,  or  the  actions  requisite 
for  its  performance  be  deranged,  by  a  morbid  state  of  the  gastric 
apparatus.  The  most  common  is  the  irritation  of  the  gastric  mu- 
cous membrane.  This  state  always  disorders  its  secretions;  by 
the  strict  sympathetic  connexions  in  which  it  holds  the  otheY 
functions  of  the  digestive  apparatus,  all  the  secretions  employed 
in  the  digestive  process,  are  more  or  less  affected,  and  the  func- 
tion necessarily  rendered  imperfect.  From  this  irritation  acids 
are  frequently  formed  in  great  excess,  and  they  appear  to  inter- 
rupt the  process  of  chymification;  for  it  suffices,  often,  to  neutra- 
lize them  by  alkalies,  for  this  process  to  proceed  uninterruptedly. 
At  other  times,  the  quantity  of  the  fluids  usually  secreted,  appear 
to  be  diminished;  heat  is  experienced  in  the  epigastrium;  thirst, 
dryness  of  the  tongue  and  fauces,  with  flushing  of  the  face,  fe- 
brile heat  of  the  skin,  &c.  are  established.  The  constant  sipping 
of  cold  drinks,  even  of  iced  water,  by  restraining  the  gastric  ex- 
citement, represses  or  prevents  these  effects,  and  chymification  is 
then  accomplished  with  facility.  At  other  times  this  irritation  is 
productive  of  profuse  secretions  of  sero-mucous  fluid,  which  is  not 
adapted  to  digestion,  and  the  function  deteriorates.  Nausea  and 
vomiting  after  eating  is  also  a  common  result  of  gastric  irritation. 
In  indigestion  arising  from  irritation,  animal  food,  tonics  and  sti- 
mulants of  all  kinds,  prove  injurious;  they  augment  the  cause  of 
the  affection;  increase  the  intensity  of  the  functional  derange- 
ment; and  perpetuate  the  disease  by  connecting  it  with  structural 
disorder. 

All  the  acute  sanguine  irritations  of  the  gastric  mucous  tissue, 
are  attended  with  loss  of  appetite,  and  impairment  of  the  diges- 
tive faculty  of  the  stomach.  The  history  of  these,  and  the  disor- 
ders they  spread  throughout  the  animal  economy,  belong  to  pa- 
thology, where  they  will  receive  attention. 

Simple  nervous  irritation,  seated  in  the  gastric  mucous  tissue, 
free  of  complication  with  sanguine  irritation,  docs  not  materially 
disturb  the  process  of  chymification.  Hence  many  persons  who 
suffer  severely  from  gastralgic  pains,  nevertheless  digest  weiJ,  and 
suffer  no  alteration  in  their  nutrition. 


4.  Excessive  distention  of  the  stomach  from  the  extrication  of 
gases  in  its  cavity;  the  relaxation  of  the  fibres  of  its  muscular  tu- 
nic, or  their  paralysis,  by  preventing  the  peristole  of  the  stomach, 
and  thereby  the  regular  commixture  of  the  food  with  the  gastric 
fluids,  and  its  due  progression  towards  and  through  the  pylorus, 
as  chyme  is  elaborated,  are  causes  destructive  of  the  proper  chy- 
mification of  the  aliment. 

5.  Chymification  or  gastric  digestion  is,  in  some  instances, 
subject  to  be  disordered  by  a  state  of  inirritation,  or  asthenic 
condition  of  the  gastric  mucous  tissue.  This,  which  is  by  no 
means  a  common  cause  of  indigestion,  is,  notwithstanding,  sup- 
posed to  be  one  of  the  most  frequent:  and  the  vulgar  treatment  of 
dyspepsia,  rolls  in  a  round 'of  tonic,  exciting,  and  stimulant  re- 
medies of  various  kinds.  The  error  arises  from  confounding  de- 
bility, loss,  or  derangement  of  function,  with  the  actual  debility 
or  diminution  of  the  organic  actions.  The  first— disturbance  or 
loss  of  function,  is  a  uniform  consequence  of  excess  of  the  orga- 
nic actions,  irritation  or  morbid  excitement,  and  the  mistake  al- 
luded to  is  fraught  with  most  disastrous  results  to  the  patient. 

This  state  of  the  gastric  mucous  tissue  is  seldom  primitive:  it 
is  almost  uniformly  secondary  in  its  origin,  succeeding  to  irritative 
actions,  either  of  the  mucous  membrane  of  the  stomach  itself,  that 
have  modified  its  mode  of  nutrition,  or  of  other  organs,  that  have 
indirectly  diminished  the  force  of  its  organic  actions. 

Defective  chymification,  or  indigestion,  as  it  is  usually  called, 
from  this  cause,  is  aggravated  by  mucilages,  gelatinous,  and 
other  aliment  destitute  of  exciting  properties.  It  is  relieved  by 
tonics,  by  stimulants,  and  by  food  of  exciting  character;  the 
means  that  augment  its  disorders,  when  proceeding  of  irritation 
of  the  gastric  mucous  tissues. 

II.  Chylification  isscldom  deranged  alone;  its  disorders  usually 
accompany  those  of  chymification ;  but  they  may  sometimes  persist 
after  the  subsidence  of  this  last:  in  some  rare  instances,  this  func- 
tion is  primitively  and  separately  affected. 

The  derangements  of  chylification  arise  from  causes  analogous 
to  those  productive  of  disorder  in  the  preceding  process,  and 
which  have  already  been  indicated. 

1.  irritaiion  oi  me  uuuueuai  luucuud  kik\^uiu».*k^*\^  *^  "•- 
common  source  affecting  its  functional  duties.  The  results  of  this 
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irritation  are  various:  it  renders  the  intestinal  surface  intolerant 
of  the  presence  of  the  chymous  mass  arriving  from  the  stomach, 
which  is,  consequently,  hurried  rapidly  along,  preventing  the  due 
action  of  the  biliary  and  pancreatic  fluids:  it  sometimes  excites 
violent  spasms,  and  may  be  mistaken  for  gall-stone  passing  the 
ductus  communis:  and  increasing  its  sensibility  and  irritability 
the  performance  of  its  functional  acts  is  attended  with  pain,  un- 
easiness, distress,  and  often  sympathetic  irritative  disturbances  in 
other  organs.     It  is  this  pain,  experienced  in  the  duodenum,  and 
referred  to  the  right  hypochondriac  region  by  the  patient,  that 
has  led  so  frequently  to  an  accusation  of  the  liver  in  the  various 
forms  of  duodenitis:  it  is  constantly  mistaken  for  hepatic  disease. 
2.  Defective  quantity  or  quality  of  the  biliary  and  pancreatic 
fluids,  the  agents  of  the  duodenal  digestion,  will  necessarily  afiect 
this  process.  Ignorant  as  we  are  of  the  actions  exercised  by  these 
fluids  on  the  chymous  mass,  it  is  not  possible  to  determine,  with 
precision,  the. absolute  character  of  the  disorders  depending  on 
these  fluids.     It  will,  however,  be  admitted  as  indisputable,  that 
the  vitiation  of  these  fluids  by  a  morbid  secretion,  or  their  defi- 
ciency, must  necessarily  render  the  process  of  chylification  im- 
perfect.    The  influence  of  the  bile  in  causing  disorders  of  the  di- 
gestive functions  has  been  recognised  at  all  periods,  and  continues 
to  be  the  popular  explication  of  nearly  all  the  symptoms  arising 
from  sur-excitations,  or  other  disorders  of  the  digestive  organs. 

The  alterations  these  fluids  undergo  are  the  consequences  of  a 
morbid  state  of  their  respective  organs;  most  commonly  their  sur- 
excitement,  or  irritation;  or  the  efiects  ensuing  on  a  continuance  of 
that  condition.  But,  as  has  already  been  expressed,  it  is  seldom  the 
afiection  of  these  organs  is  primitive;  it  most  generally  succeeds  to 
duodenitis;  and  it  is,  further,  infinitely  more  rare  than  is  vulgarly 
believed  to  be.  A  very  small  portion  of  the  cases  of  irregular  diges- 
tion, attributed  to  hepatic  derangement,  are  connected  with  that 
cause.  Autopsical  researches  have  repeatedly  confirmed  to  me  this 
assertion. 

The  bile,  from  too  great  excitement  of  the  liver,  may  prove  an 
ofiending  agent,  by  its  too  great  quantity;  and  from  having  ac- 
quired acrid  properties,  as  is  seen  in  other  secretions  under  the 
same  circumstances:  hence  will  proceed  bilious  vomitings  and 
dejections. 


It  may,  also,  in  the  chronic  irritations  of  the  liver,  be  so  altered 
in  its  nature  as  to  be  disqualified  for  the  purposes  of  digestion, 
which  will  derange  that  function:  and  when  that  organ  has  expe- 
rienced alteration  of  its  structure,  bile  may  cease  to  be  secreted. 
In  some  of  the  extreme  acute  irritations,  as  violent  cholera  mor- 
bus, and  some  cases  of  jaundice,  no  bile  is  secreted,  and  does  not 
appear  in  the  excretions. 

III.  The  intestinal  digestion  is  subject  to  disturbance,  but  of 
which  our  knowledge  is  imperfect.  The  most  common  cause  is 
irritation  of  various  intensity  of  the  mucous  tissue  of  the  intes- 
tines. This  state  occasions  vitiated  secretions  and  exhalations,  ap- 
pearing in  the  dejections,  and  which  are  too  commonly  mistaken 
for  evidences  of  hepatic  disorder.  It  sometimes  occasions  so  great 
an  irritability  of  the  muscular  tunic,  that  the  contact  of  the  di- 
gested matters  excites  its  contraction,  and  they  are  rapidly  ex- 
pelled from  the  alimentary  tube.  The  whole  digestive  process 
becomes  disturbed  from  this  state  of  the  intestines.  The  food  is 
not  permitted  to  remain  a  sufficient  time  in  the  stomach  and 
duodenum,  for  the  perfection  of  their  respective  actions,  but  is 
carried  into  the  lower  bowels  and  eliminated.  In  higher  grades 
the  food  passes  with  great  rapidity,  and  is  dejected  without  hav- 
ing experienced  any  change.  This  constitutes  lientery. 

When  the  large  bowels  are  in  this  irritated  state,  they  lose  their 
character  of  a  reservoir,  and  intolerant  of  the  presence  of  fecal 
matters,  these  are  expelled  as  fast  as  they  arrive  within  it 

A  grade  of  irritation  affecting  the  mucous  follicles,  and  sus- 
pending their  secretion,  is  attended  with  an  opposite  condition, 
or  torpor  and  slowness  of  the  bowels.  It  is  not  uncommon  to  sup- 
pose this  state  to  arise  from  a  deficiency  of  bile,  and  purgatives, 
with  mercurial  preparations,  are  exhibited;  but  which  frequently 
confirm  the  disease,  though  producing  temporary  relief  by  the 
evacuations  they  procure.  The  English  writers  generally  attri- 
bute it  to  debility  of  the  muscular  coat,  and  prescribe  tonics  with 
purgatives.  It  is,  however,  obviated  most  successfully  by  a  cool- 
ing and  laxative  diet. 

The  derangements  of  the  digestive  functions  are  among  the 
most  important  affections  calling  for  the  remedial  management  of 


lilt;  lui^uiuai  piact,iLiuuer. 


by  the  close  and  active  sympathies  uniting  them  to  the  most  im- 
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portant  of  our  organs,  may  be  said  to  hold  the  whole  animal  eco- 
nomy under  their  dominion,  while  the  mode  of  being  of  every 
tissue,  and  exercise  of  every  other  function,  are.  dependent  on 
the  condition  of  their  performance.  The  preceding  view  of  these 
functions  and  their  organs,  will  show  the  complexity  attending 
their  diseases;  the  great  discrimination  required  in  determining 
their  character,  and  the  organ  of  the  apparatus  in  which  the  dif- 
ficulty is  seated,  giving  rise  to  the  interruption  of  the  process; 
the  skill  and  judgment  necessary  in  their  treatment;  and  the  va- 
riety of  practice  and  abundance  of  resources  on  the  part  of  the  at- 
tendant, indispensable  to  secure  a  successful  issue. 


CHAPTER  II. 

Function  of  Msorption, 

« 

The  existence  of  organized  beings  is  made  to  depend  on  sup- 
plies of  nutritive  materials  derived  externally,  and  the  incessant 
renewal  of  the  elements  of  their  composition.  Those  supplies 
must,  consequently,  be  introduced  into  the  interior  of  the  organ- 
ism; and  the  elements  that  have  subserved  the  purposes  of  vital- 
ity be  removed  for  their  exterior  elimination.  A  centripetal,  and 
a  centrifugal  action  arc,  thus,  unceasingly  maintained.  The  con- 
dition above  stated  necessitates  a  function  for  its  fulfilment;  and 
this  function,  absorption,  now  presents  itself  in  the  order  of  in- 
vestigation, that  its  relation  to  the  physiological  and  pathological 
state  may  be  determined. 

Absorption  it  is  seen  acpomplishes  diflferent  objects:  it  might, 
then,  be  inferred,  a  priori,  that  it  is  not  a  simple,  single,  and  uni- 
form process. 

In  the  simpler  animals  of  the  lowest  classes,  whose  structure  is 
a  single  tissue  of  homogeneous  nature,  consisting  of  a  single  ele- 
ment; neither  vessels,  organs,  or  apparatus,  for  the  execution  of 
Oinctions  exist.  The  molecular  elements  of  their  structure,  being 
every  where  the  same,  maintain,  with  each  other,  and  with  exte- 
rior matters,  the  same  relations.     Each  part  possesses  within  it- 


self the  conditions  of  its  existence  independent  of  any  other. 
Aggregation  and  a  determinate  form,  are  the  sole  requisites  of 
the  animal  organization. 

Placed  in  the  media  containing  the  elements  of  their  being, 
each  molecule  attracts,  or  takes  up,  in  a  direct  manner,  and  by 
its  inherent  powers,  the  supply  necessary  for  animal  existence.  In 
such  beings  organs  and  functions  are  dispensed  with:  and  ab- 
sorption is  a  property  of  the  molecular  structure,  efiected  by  a 
molecular  action.  But  a  structure  similar  to  that  of  the  simpler, 
exists  in  the  more  perfect  classes  of  animals;  it  constitutes  the 
basis,  or  first  element  of  their  organization,  forming  the  web,  as 
it  were,  of  the  organs:  this  molecular  absorption,  consequently, 
exists  in  them. 

In  the  more  complex  organizations,  composed  of  different  ele- 
ments and  organs,  and  whose  various  portions  possess  relations 
with  each  other,  and  with  external  agents  wholly  dissimilar,  sim- 
ple molecular  absorption  could  not  alone  fulfil  the  various  neces- 
sities of  the  being.  Functions  are,  then,  present,  executed  by  an 
apparatus;  and,  for  absorption,  an  especial  structure,  or  set  of  or- 
gans, is  superadded  to  the  molecular  absorption,  without  this  last 
being  superseded. 

In  the  human  organization  absorption  is  not,  then,  always  an 
identical  process.  It  partakes  equally  in  the  composition  of  the 
body,  by  conveying  into  it  the  materials  of  its  structure;  and  in  its 
decomposition,  by  taking  up,  for  external  elimination,  the  elements 
rendered  efiiete  and  exhausted  by  vital  processes.  It  may  appro- 
priately, therefore,  be  divided  into  external  and  internal  absorp- 
tion. The  first  is  of  two-fold  character:  first,  as  introducing  into 
the  economy,  from  the  intestinal  canal,  the  nutritive  elements 
prepared  by  digestion;  and  2d,  as  taking  up  exterior  matters  un- 
changed in  their  nature  and  properties. 

Internal  absorption  is  likewise  of  two  kinds:  the  absorption  of 
lymph,  or  white  fluids,  performed  by  lymphatics;  and  of  blood, 
or  coloured  fluids,  executed  by  veins.  In  both  these  classes  ol 
absorption  free  or  disengaged  molecules  on  the  surfaces  of  the 
tissues,  or  in  the  intimate  texture  of  the  organs,  arc  seized  on, 
and  conveyed  into  the  sanguine  apparatus,  the  common  recepta- 
cle of  liiu  piiuclpltib  uubllueu  fui    liuuilluu,  aiiu   fui    ciiiiiiuauOli, 

The  movement  of  the  absorbing  system  is  concentric  or  ccnUi 
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petal — that  of  the  sanguine  is  eccentric  or  centrifugal.  The  two 
systems  are  not  in  direct  communication:  at  one  extremity  the 
heart  is  interposed  between  them;  at  the  other,  intermediate  to 
the  arteries,  the  veins  and  lymphatics,  are  the  capillaries  and  the 
areolar,  interstitial  meshes,  or  spaces  of  the  ultimate  molecular 
structure,  through  which  the  fluids  meander,  as  may  be  demon- 
strated by  the  microscope. 

Pursuing  the  course  heretofore  adopted,  in  examining  the 
functions  of  the  economy,  a  general  outline  of  the  apparatus  exe- 
cuting absorption  will  be  the  first  subject  of  consideration. 

Sect.  I. — Apparatus  of  Msorption, 

The  general  view  presented  of  the  function  of  absorption  indi- 
cates a  diversified  mode  of  action,  and  a  varied  apparatus.  The 
elementary,  or  molecular  absorption,  is  evidently  a  property  of 
the  structure  in  which  it  occurs,  independent  of  special  organs: 
it  is  a  molecular  action.  This  is,  probably,  the  rudiment,  or  the 
commencement  of  the  absorption  of  the  lymphatic  vessels  them- 
selves; but  it  is  too  recondite,  and  passes  too  deeply  in  the  organ- 
ism to  have  its  positive  character  cle^irly  determined.  This  spe- 
cies of  absorption  exists  in  the  cellular  tissue,  the  serous  and  mu- 
cou§  tissues,  the  elastic  fibrous  tissue  composing  the  vessels,  as 
has  been  established  by  the  experiments  of  M.  Fodera  and  M. 
Magendie,  and  may  be  regarded  as  attached  to  all  the  solids.  This 
species  is  very  analogous  to  imbibition,  and  it  explains  the  mode 
of  action  of  many  remedies  whose  effects  are  obtained  by  apply- 
ing them  in  the  vicinity  of  the  part  modified  by  them. 

Absorption  was  for  a  long  period,  and  until  within  a  few  years, 
supposed  to  be  the  exclusive  office  of  the  lymphatic  vessels,  or 
absorbents,  as  they  were  called.  This  system  of  vessels  enters 
into  the  composition  of  nearly  all  the  organs  of  the  economy.  It 
takes  its  origin  from  all  the  internal  and  external  surfaces,  and 
from  the  intimate,  interior  texture  of  the  organs:  it  terminates  by 
two  central  trunks,  opening  into  the  subclavian  veins,  close  to 
the  termination  of  the  venous  system  itself  in  the  heart.  The 
vessels  of  this  svstem  anastomose  infinitely,  and  their  course  is 
interrupted  by  numerous  small  bodies,  called  ganglions. 

The  absorbent  system  has  been  separated  into  two  divisions: 


the  chyliferous,  either  mediately  or  directly  communicating  with 
the  cavity  of  the  small  intestine,  and  terminating  in  the  reservoir 
of  Pecquet;  and  the  lymphatics,  arising  from  other  surfaces  and 
portions  of  the  body,  and  finishing  as  already  mentioned.    This 
division  is  not  founded  on  a  difference  in  the  structure  of  these 
vessels,  but  on  the  respective  offices  in  which  they  are  engaged. 
The  lymphatics  follow  the  course  of  the  veins,  and  like  them 
present  two  layers,  one  superficial,  under  the  skin,  and  the  other 
profound,  accompanying  the  deeper  vessels.   They  are  furnished 
with  numerous  valves,  formed  by  a  duplication  of  their  inner 
membrane,  and  placed  at  unequal  distances.    They  are  supplied 
with  blood-vessels,  and,  probably,  nerves,  though  they  are  not  to 

be  detected. 

The  mode  of  origin  of  the  lymphatics  is  yet  a  subject  of  con- 
troversy. Hewson  and  Monro  believed  they  commenced  with 
open  orifices;  but  this  rs  denied  by  Fohmann,  who  asserts,  that  in 
fishes  he  has  observed  their  commencement  to  be  in  a  cul-de-sac. 
It  has  been  advanced  by  Professor  Lippi,  thathe  has  succeeded 
in  discovering  direct  lateral  communications  by  large  trunks  be- 
tween the  lymphatics  and  veins.  Fohmann  declares  that  in  this 
respect  an  error  has  been  committed,  and  that  veins  were  mis- 
taken for  lymphatics:  in  this  opinion  he  is  sustained  by  the  ac- 
curate researches  of  Dr.  Rossi,  of  Bologna,  who  has  shown  these 
supposed  lymphatic  vessels  to  be  venous  trunks. 

The  ganglions  are  flattened,  oblong  bodies  of  various  sizes,  from 
that  of  a  small  millet  seed  to  that  of  a  bean :  they  occur  at  un- 
equal, but  short  intervals  along  the  course  of  the  lymphatics;  arc 
of  a  pale  reddish-white  colour,  except  in  the  lungs,  where  they 
are  blackish,  and  yellow  near  the  liver;  they  are  seldom  isolated, 
being  generally  placed  in  groups. 

The  structure  of  the  ganglions  is  not  positively  decided.  They 
have  been  regarded  as  composed  simply  of  lymphatics,  infinitely 
convoluted.  But  the  more  general  doctrine  represents  them  as 
consisting  of  the  lymphatics,  convoluted,  anastomosing  together, 
and  divided  into  cells  in  the  manner  of  the  veins  of  the  penis. 
The  vessels  entering  the  glands  are  called  afferent;  those  passing 
out,  less  numerous  than  the  others,  arc  named  efferent.  The 
gangiiuns  arunciiiy  suppiicu  vviu*  uiuuu-ycac>cia,  uw..*.  .*. ^w*.- 
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veins,  ramifying  between  the  small  cells  of  its  interior,  somewhat 
analogous  to  the  erectile  tissues.  It  is  asserted  by  Fohmann  and 
Meckel,  that  a  direct  communication  exists  in  the  ganglions,  be- 
tween the  lymphatics  and  the  veins,  by  which  substances  are  in- 
troduced immediately  into  the  circulation.  This  opinion  is  coun- 
tenanced by  the  smaller  number  of  efferent  than  afferent  vessels; 
and  appears  further  to  be  established  by  the  matter  of  injections 
into  the  lymphatics,  passing  in  the  ganglions  into  venous 
trunks;  yet  this  circumstance  must  not  be  too  exclusively  relied 
on,  as  the  force  of  the  injection  may  cause  an  artificial  communi- 
cation,    y: 

The  veins,  before  the  discovery  of  the  lymphatics,  were  sup- 
posed to  perform  the  office  of  absorption.  But,  after  the  experi- 
ments of  J.  Hunter,  all  participation  in  this  function  was  denied 
to  them.  Whatever  may  be  the  doubts  entertained  as  to  their 
concurrence  in  general  absorption,  they  are  the  agents,  unques- 
tionably, of  absorption  for  the  sanguine  or  nutritive  humour  from 
the  spongy  or  areolar  texture  of  the  organs. 

The  commencement  of  the  veins  is  so  deeply  buried  in  the 
minute  structure,  as  to  be  observed  with  difficulty.  It  is  a  com- 
mon opinion  entertained  by  the  physiologists  of  England  and  this 
country,  that  the  veins  and  arteries  are  continuous,  the  one  into 
the  other,  forming  a  closed  system,  and  a  direct  unbroken  circu- 
lation. This  is  certainly  correct  in  some  respects.  In  examin- 
ing the  circulation  by  the  microscope  in  diaphanous  membranes, 
the  blood  can  be  seen  to  make  a  circuit,  changing  its  course  from 
a  centrifugal  to  a  centripetal  direction,  evidently  passing  from  an 
artery  into  a  vein.  A  very  limited  portion  only  of  the  circula- 
tion, however,  exhibits  this  phenomenon;  for  the  larger  portion 
of  it  no  direct  return  is  apparent.  The  globules  of  the  blood  pass 
off  in  diminishing  channels,  until  every  appearance  of  vascularity 
ceases.  They,  then,  move  with  great  irregularity  in  various  cur- 
rents, some  with  extreme  velocity,  others  with  a  scarce  percepti- 
ble motion,  and  without  a  positive  direction.  Many  are  arrested, 
and  become  fixed;  and  in  parts  where  no  movement  was  discerni- 
ble, currents  of  globules  are  suddenly  formed,  giving  the  appear- 
ance of  a  vascular  structure.  Such  is  the  character  of  the  last  cir- 
culation, as  it  has  presented  itself  lo  me,  in  repeated  observaiiuus 


made  with  the  microscope.  The  circulation  in  this  portion  of  it 
ceases  to  be  conducted  by  vessels;  it  is  clearly  extra  vasa,  and  is 
seated  in  an  areolar  and  interstitial  structure. 

The  sanguine  globules  of  this  interstitial  or  areolar  circulation, 
are  reconveyed  into  the  general  or  vascular  circulation  by  the  ve- 
nous radicles  into  which  they  are  introduced  by  the  process  de- 
signated absorption.  It  is  in  this  manner  the  veins  absorb,  or  re- 
move the  blood  from  the  erectile  tissues,  when  the  excitement 
directing  the  blood  into  them  has  ceased;  as  in  the  penis,  nipple, 
&c.  It  is  this  process,  also,  that  disburdens  inflamed  and  irritated 
parts  of  the  blood  effused  by  the  congestion  attending  those  states, 
and  which  often  persists  after  their  cessation. 

The  precise  structure  of  the  venous  radicles,  too  delicate,  and 
too  intimately  woven  into  the  minute  structure, like  the  lympha- 
tic radicles,  to  be  detected  by  our  means  of  observation,  remains 
unknown.  Of  the  veins,  the  conductors  of  the  absorbed  fluids 
and  refluent  blood,  it  is  unnecessary  to  add  any  further  descrip- 
tion to  that  already  given  in  the  first  part  of  this  work. 

There  is  one  portion,  however,  of  the  venous  system  meriting 
a  particular  notice:  it  is  the  vena  portae,  or  the  portal  system. 
The  blood  distributed  to  the  abdominal  viscera  for  the  purposes 
of  nutrition  and  secretion,   is  collected  into  delicate  capillary 
veins;  these  pass  into  larger  branches,  and,  finally,  form  one  large 
trunk.  This  trunk,  entering  into  the  liver,  divides  again  into  nu- 
merous branches,  terminating  in  capillaries.     It  is  perfectly  clear 
that  the  movement  of  the  sanguine  fluid  in  this  system  cannot  be 
accomplished  by  the  impulsive  action  of  the  heart:  neither  is  it 
effected  by  the  veins  proceeding  from  the  various  organs,  or  from 
the  vena  portae  itself,  nothing  in  their  structure  endowing  them 
with  a  force  of  the  kind.     The  movement  of  the  portal  blood 
must,  then,  be  derived  from  the  capillary  extremities,  or  by  a 
force  impelling  it  on  the  one  part,  and  attracting  it  on  the  other. 
The  portal  circulation  throws  light  on  the  general  venous  circu- 
lation, and  removes  the  necessity  of  calling  into  its  aid  the  power 
derived  from  the  contraction  of  the  heart. 

The  venous  radicles  of  the  mesaraic  veins,  forming  part  of  the 
portal  system,  take  their  origin  in  the  villosities  of  the  intestines. 
LJpHprlcim.  Menkpl.  and  Ribes,  bv  iniecting  these  veins,  haye 
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filled  the  villosities  of  tlie  intestinal  mucous  tissue,  and  have  seen 
the  substance  of  the  injection  ooze  into  the  cavity  of  the  intes- 
tine. The  same  circumstance  occurs  in  injecting  the  lacteals;  ex- 
hibiting nearly  a  similar  origin  to  both  these  vessels. 

-       '  .  •'  '  ' 

SscT.  II. — Of  Chyle  and  Lymph, 

Chyle  is  the  fluid  found  in  the  lacteals,  or  chyliferous  vessels, 
and  thoracic  duct,  from  two  to  four  hours  after  taking  food.  It  is 
formed  from  the  nutritive  elements,  prepared  by  the  digestive 
processes  already  described,  and  taken  up  from  the  cavity  of  the 
intestinal  canal.  Chyle  is  not  the  product  of  digestion,  for  it  is 
not  detected  in  the  contents  of  the  alimentary  tube:  its  first  ap- 
pearance is  in  the  lacteals  themselves,  and  it  does  not  present  its 
perfect  characters  until  it  has  passed  the  mesenteric  ganglions. 

The  elaboration  of  chyle  from  its  crude  principles,  derived  from 
the  products  of  digestion  in  the  small  intestines,  is  the  function  or 
office  of  the  lacteals  and  their  ganglions,  and  this  fluid,  or  humour, 
acquires  animal  properties  in  its  progress  through  this  apparatus. 
According  to  the  experiments  of  Emmert,  Gmelin,  Tiedemann 
and  Vauquelin,  the  coagulability  of  the  chyle,  its  reddish  tinge, 
and  its  approach  to  the  characters  of  blood,  are  in  proportion  to 
its  advance  towards,  and  along  the  thoracic  duct. 

The  chyle  is  not  uniform,  but  varies  in  some  respects,  accord- 
ing to  the  nature  of  the  food.  It  is  always  of  a  white  or.  milky 
colour  when  animal,  fatty,  or  oleaginous  substances  have  entered 
into  the  diet.  This  appearance  is  due  to  the  presence  of  oil  ia 
the  chyle,  for,  when  treated  by  sulphuric  ether,  which  dissolves 
the  oil,  it  becomes  diaphanous.  The  chyle  proceeding  from  ve- 
getable aliment  is  always  transparent. 

Chyle,  according  to  Marcet,  formed  of  vegetable  or  animal 
food,  presents  other  difierences.  The  first  contains  more  carbon 
than  the  second;  it  yields  likewise  much  less  sub-carbonate  of 
ammonia;  and  its  coagulum  is  less  putrescent.  Magendie  states 
that  the  chyle  from  sugar  contains  less  fibrin  than  that  from  flesh; 
and  that  the  serum,  coagulum,  and  fatty  matter  of  the  chyle,  va- 
ries constantly,  according  to  the  nature  of  the  food.  Other  dif- 
ferences, though  they  have  not  been  made  the  subject  ot  observa- 


tions, doubtless  exist,  derived  from  the  kind  of  aliment:  food  of 
a  bad  and  innutritions  quality  cannot  furnish  good  and  whole- 
some chyle,  and  is  often  a  source  of  disease. 

Colouring,  odorous,  and  other  adventitious  matters  mixed  with 
the  food,  do  not  affect  the  chyle.  The  contrary  was  supposed  to 
have  been  established  by  the  experiments  of  John  Hunter,  who 
believed  he  had  witnessed  the  colouring  matter  of  indigo  in  the 
lacteals.  But  it  has  been  shown  by  Drs.  Lawrance,  Coates,  and 
Harlan,  of  this  city,  in  their  experiments  on  absorption,  that,  in 
this  respect,  that  distinguished  physiologist  was  deceived  by  an 
ocular  illusion.  It  is  now  perfectly  well  determined  by  the  ex- 
periments of  M.  Magendie,  and  others,  that  the  chyle  is  not  af- 
fected by  foreign  matters  mixed  with  the  aliment,  or  introduced 
into  the  intestinal  canal. 

The  lymph  is  less  accurately  known  than  the  chyle.  From 
the  observations  to  which  it  has  been  subjected,  it  is  represented 
as  a  transparent,  colourless  fluid;  though  it  is  said  by  some  to 
possess  a  light  rose  tinge:  it  is  viscous,  and  essentially  albumi- 
nous. Its  chemical  composition  exhibits  some  analogy  with  that 
of  the  blood:  it  coagulates,  separating  into  a  serum  similar  to  that 
of  the  blood,  and  a  coagulum. 

The  origin  of  the  lymph  is  not  absolutely  decided.  M.  Ma- 
gendie, who  denies  entirely  lymphatic  absorption,  regards  it  in 
nearly  the  same  view  as  the  ancients.  He  believes  it  to  be  a 
portion  of  the  blood  returned  back  to  the  circulation  through  the 
lymphatics,  as  venous  blood  is  returned  through  the  veins. 
Lymph  on  this  hypothesis  is  white  blood.  Many  ingenious,  and 
some  forcible  arguments,  are  deduced  in  favour  of  this  opinion. 
It  is  not  without  foundation,  but  its  error  is  in  being  too  ex- 
clusive. 

Many  tissues,  in  their  natural  state,  do  not  admit  into  them 
red  globules:  their  circulation  consists  entirely  of  white  blood; 
their  nutrition  is  derived  wholly  from  white  fluids;  such  are  the 
serous,  the  fibrous,  the  cellular,  the  cartilaginous  tissues,  and, 
probably,  the  large  portion  of  the  medullary  nervous  tissue.  Now, 
this  portion  of  the  sanguine  nutritive  humour  constitutes,  it  is 
more  than  probable,  the  lymph;  for,  no  other  fluid  approaches  as 

well  adapted  to  vital  actions.     The  white  blood,  or  nutritive  hu- 
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mour  of  the  white  tissues,  and  the  lymph  may,  then,  be  regarded 
as  the  same  fluid;  and  it  is  the  office  of  the  lymphatics  to  restore 
it  back  to  the  circulation.  But  while  this  is  a  specific  office  of 
the  lymphatics,  it  is  not  incompatible  with  a  function  of  absorp- 
tion. It  is  singular  that  M.  Magendie  should  have  so  strenuously 
contended  for  absorption  by  the  veins  as  an  addition  to  their  of- 
fice in  the  circulation,  and  yet  have  excluded  it  wholly  from  the 
office  of  the  lymphatics.  The  two  systems  of  vessels  possess  so 
close  an  analogy,  that  functions  of  the  same  order  may  fairly  and 
safely  be  attributed  to  them. 

The  lymph  may,  then,  be  considered  as  derived  from  the  ex- 
cess of  the  nutritive  fluids  of  the  white  tissues  returned  into  the 
'  circulation,  and  of  the  disengaged  molecules  of  these  tissues  set  free 
in  the  decomposing  process  of  their  renewal  by  nutrition.  With 
it,  will  also  be  mixed  extraneous  matters,  that  may  accidentally 
happen  to  be  placed  within  the  sphere  of  the  white  fluids. 

Sect.  III. — Mechanism  or  Process  ofMsorpHon. 

The  mode  in  which  absorption  takes  place,  has  excited  the  cu- 
riosity, and  embarrassed  the  ingenuity  of  physiologists  to  ex- 
plain.    Various  hypotheses  have  been  devised  for  this  purpose; 
few  of  them,  however,  pretend  to  any  positive  facts  in  their  sup- 
port.    It  is  generally  supposed  that  the  lacteals  open  into  the  in- 
testines by  patulous  orifices,  and  the  chyle,  entering  into  them 
by  capillary  attraction,  is,  then,  transmitted  by  a  contractile  power 
in  the  coats  of  the  lacteals.     It  is  a  conjecture  of  Bichat,  that  the 
orifices  of  the  lacteals  are  endowed  with  a  specific  sensibility, 
which  causes  them  to  admit  the  chyle,  and  to  reject  all  other 
matters.  These  are  little  more  than  supposititious  conjectures,  and 
very  slight  evidence  to  the  correctness  of  any  one  of  them  can 
be  adduced.    Resort  has  been  had  to  these  explanations,  as  it  ap- 
pears to  have  been  generally  admitted,  that  no  other  than  physi- 
cal powers  existed  to  produce  the  movements  of  the  fluids.  Other 
forces  do  exist,  as  will  be  shown;  and,  hence,  the  admission  of 
those  hypotheses  is  entirely  unnecessary. 

The  lacteals  bear  a  very  striking  analogy  to  the  roots  of  plants. 
These  absorb  from  the  soil  the  nutritive  elements  of  the  vegeta- 
ble, prepared  by  decomposition,  or  putrefactive  fermentation : 


those  absorb  the  nutritive  elements  of  the  animal,  from  the  intes- 
tinal canal,  prepared  by  the  process  of  digestion.    The  means 
adequate  to  the  process  in  the  one,  it  is  a  fair  inference,  are  those 
employed  in  the  other.     Now,  it  is  positively  determined,  the 
roots  of  plants  have  no  vessels  with  patulous  openings,  but  ter 
minate  in  a  cellular  texture,  named,  by  De  Candolle,  spongiole, 
with  which  are  connected  the  lymphiferous  vessels  conveying 
the  sap,  or  absorbed  fluid,  to  the  leaves.     Capillary  attraction, 
consequently,  can  have  no  participation  in  the  process.    As  little 
influence  also  has  contraction,  or  the  principle,  contractility,  whose 
existence  is  assumed  for  the  purpose  of  this  explanation,  in  pro- 
ducing the  transmission  of  the  absorbed  fluids  in  the  lymphiferous 
or  sap  vessels;  for,  some  of  these  pass  through  the  duramen,  as 
well  as  the  alburnum,  which  is  dense,  and  can  admit  of  no  con- 
traction: they  may  be  regarded  nearly  as  iriorganic  tubes.     Be- 
sides, M.  Dutrochet  has  established  most  clearly  by  his  experi- 
ments, that  the  power,  impelling  the  movement  of  the  sap,« pro- 
ceeds from  the  spongiole.    This  power  possesses  gi-eat  force;  the 
experiments  of  Hales,  corroborated  by  those  of  Mirbel  and  Chev- 
reul,  show  that,  in  the  vine,  it  is  capable  of  raising  a  column  of 
mercury  from  twenty-nine  to  thirty-three  inches  above  its  level. 
Now,  the  spongiole  is  too  delicate  in  its  structure  to  display  a  force 
of  this  kind  by  its  physical  properties,  and  it  must  proceed  from  a 
source,  wholly  unconnected  with  physical  powers. 

The  absorption  of  fluids,  and  their  movements  in  the  vessels  of 
plants,  being  shown  to  proceed  from  other  sources  than  capillary  at- 
traction and  vascular  contraction,  the  same  force,  and  mode  of  ope- 
ration, are  fully  adequate  to  the  actions  in  the  lacteals  of  animals. 

This  force  M.  Dutrochet  has  demonstrated  by  a  consecutive 
series  of  experiments  and  deductions,  happily  conceived,  and  phi- 
losophically arranged,*  to  be  an  electric  phenomenon,  and  to  have 
existence  whenever  vesicles,  pouches,  or  sacks,  either  animal  or 
vegetable,  containing  a  fluid,  are  in  contact  with  a  fluid  of  less 
density :  the  last  is  then  constantly  introduced  within  the  vesicle  or 
pouch,  and,  if  a  tube  be  attached  to  this,  will  rise  in  it  to  a  consi- 
derable height.     This  power  M.  Dutrochet  has  named  endos- 


Lt  iigcui  ijiijucuiai  uu  Muu\iMiu%iui  s  luii,  m,c. 


i.  llU 


4*A.     AA-     Jb^aUUWiiWi* 


392 


MECHANISM    OR    PROCESS   OP    ABSORPTION. 


mose.*  The  experiments  of  Dutrochet  have  been  repeated  and  ex- 
tended at  my  suggestion  by  Dr.  Togno,  of  this  city,t  who  has 
verified  their  accuracy.  It  is  besides  well  known,  that  galvanic 
currents  are  capable  of  transporting,  not  only  fluids,  but  even  so- 
lid substances  through  pervious  tissues. 

We  arrive  thus  at  the  evidence  of  the  existence  of  a  force,  ca- 
pable of  producing  all  the  phenomena  of  absorption,  the  pro- 
gression of  the  lymph  and  chyle,  and  of  the  capillary  circulation, 
without  having  recourse  to  the  hypothesis  of  capillary  attraction, 
and  a  contractile  power  in  capillary  vessels.  We  have,  in  addi- 
tion, the  demonstration  that  this  force  can  be  brought  into  ac- 
tivity in  organized  tissues,  producing  the  absorption  and  adfluxion 
of  fluids;  and  we  have  established,  consequently,  the  very  strong 
probability,  that  the  introduction  of  the  sap,  and  its  circulation  in 
plants,  and  of  chyle,  and  its  progression  with  that  of  the  lymph 
in  animals,  are  accomplished  by  this  force,  and  in  a  manner  ana- 
logous to  artificial  endosmose. 

In  the  present  state  of  our  information,  it  is  not  prudent  to  ad- 
vance beyond  the  simple  indication  of  the  agent,  which,  strong 
probabilities  justify  us  to  believe,  accomplishes  absorption;  and 
the  general  manner  of  its  performance.  The  minuter  details  must 
be  left  to  future  periods,  when  they  will  be  placed  within  the 
reach  of  explanation,  from  the  facts  evolved  by  profounder  ob- 
servation, multiplied  experiment,  and  more  extended  research. 
The  cultivation  of  electro-dynamics,  developing  a  knowledge  of 
their  forces,  and  their  application  to  physiological  phenomena, 
will,  I  do  not  question,  clear  the  path  of  the  medical  philosopher 
of  a  large  portion  of  the  difficulties  that  now  impede  his  pro- 
gress, and  render  that  clear  and  explicit  which  is  now  dark  and 
confused. 

A  question  much  agitated  within  a  few  years,  and  yet  awaiting 
a  decision,  is  venous  absorption.  M.  Magendie  would  restrict 
general  absorption  exclusively  to  the  veins,  while  many  continue 
to  believe,  with  J.  Hunter,  that  the  lymphatics  alone  are  the 
agents  of  absorption.     The  majority  of  sound  physiologists  are, 

•  'Ei'/ii',  within;  aa-/ucf,  impulse. 

t  Experiments  on  Endosmose  and  Exosmose.  American  Journal  of  the  Me- 
dical Sciences,  May,  1829. 
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however,  disposed  to  admit  this  function  to  be  exercised  by  both 
systems  of  vessels;  and  this  inference  might,  a  priori,  have  been 
drawn  from  the  similarity  in  the  structure  of  the  two,  their  close 
connexion,  and  the  analogy  of  their  offices.  In  the  brain  anato- 
mists have  been  as  yet  completely  foiled  in  detecting  lymphatics, 
and  if  they  do  not  exist  there,  the  absorption  of  the  arachnoid 
fluid,  &c.  must  be  efiected  by  venous  radicles. 

Those  who  deny  venous  absorption,  in  order  to  avert  the  force 
of  the  experiments  of  Magendie,  and  his  supporters,  allege  the 
existence  of  very  short  and  minute  lymphatics,  communicating 
with  the  small  veins  at  their  commencement,  and  in  the  lympha- 
tic  ganglions,  through  which  foreign  substances  gain  an  imme- 
diate admission  into  the  veins.   Fohmann  asserts  he  has  detected 
absorbents  of  this  kind.    This  species  of  anastomosing  between 
the  veins  and  the  lymphatics  at  their  commencement,  counte- 
nances a  conjecture  entertained  by  some,  that  the  two  systems  of 
vessels  have  a  common  origin,  and  are  distinct  only  when  formed 
into  vessels.  By  this  arrangement,  water,  foreign  substances,  and 
those  matters  not  intended  to  be  assimilated,  but  to  be  rejected 
by  the  emunctories,  are  immediately  introduced  into  the  vems; 
while  chyle  and  lymph,  designed  for  nutritive  processes,  are  car- 
ried  into  the  general  lymphatic  system,  subjected  to  the  actions 
of  the  ganglions,  and  are  advanced  in  a  state  of  assimilation, 
when  they  have  reached  the  venous  system.  A  view  of  this  kind 
has  been  proposed  by  Dr.  Geddings,  of  Charleston,  S.  C.  in  a  well 
written  essay  on  Absorption,  in  the  Philadelphia  Journal  of  the 
Medical  and  Physical  Sciences,  Vol.  XIV.  He,  however,  argues, 
that  the  separation  takes  place  in  the  ganglions. 

It  is  very  certain,  from  the  concurrence  of  reiterated  observa- 
tion  and  experiments,  that,  during  the  absorption  of  chyle  by  the 
lacteals,  water,  alcohol,  and  other  matters,  are  not  taken  up  by 
them.  These  substances  cannot  be  detected  in  the  chyle,  while 
their  presence  is  readily  verified  in  the  mesenteric  veins.  This 
fact  explains  the  rapidity  with  which  drinks,  &c.  are  discharged 
from  the  bladder,  or  detected  in  the  urine,  without  resorting, 
with  Sir  Everard  Home,  to  the  violent  conjecture  of  a  direct 
communication  between  the  stomach  and  bladder;  or  the  equally 
forced  explanation  of  Darwin,  of  an  inverted  action  of  the  ab- 

sorbents. 
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The  cellular  tissue  and  lymphatic  system  have  a  greater  pre- 
dominance in  infancy  and  in  females,  than  in  riper  age  and  in 
males.  They  have,  consequently,  an  acute  susceptibility,  and 
are  exceedingly  liable  to  assume  a  morbid  state  in  early  life  and 
in  women.  This  disposition  is  lost  with  advancing  years,  and  in 
age  these  tissues  diminish  in  their  relative  proportion  to  the 
others:  their  diseases  are,  then,  rarely  met  with. 

The  activity  of  absorption  appears  to  hold  a  relation  with  the 
state  of  the  circulation.  When  the  vessels  are  plethoric,  absorp- 
tion languishes;  and  it  acquires  great  activity  by  the  diminution 
of  their  contents.  This  fact  is  fairly  established  by  the  experiments 
of  Magendie,  who  found  an  artificial  plethora,  produced  by  inject- 
ing water  into  the  veins,  to  prevent  the  poisoning  of  nux  vomica 
inserted  under  the  skin;  and  whichensued  in  shorter  periods,  ac- 
cording to  the  quantity  of  blood  abstracted  by  bleeding.  From  this 
circumstance  is  seen  the  propriety  of  preceding  the  exhibition  of 
those  medicines  whose  effects  proceed  from  their  absorption,  with 
depletion  or  abstinence.  The  same  means  should  also  be  resorted 
to  when  it  is  desired  to  bring  the  absorbent  functions  into  action 
in  the  treatment  of  disease;  as  the  removal  of  indurations,  tu- 
mours, effusions,  &c. 

Absorption,  when  it  is  languid  or  suspended,  may  be  roused 
into  activity  by  the  direct  application  of  excitant  means.  In  this 
way  the  congestion  caused  by  inflammation,  and  which  often  per- 
sists after  the  inflammatory  action  has  subsided,  is  speedily  dis- 
sipated by  stimulants  directly  applied.  This  is  seen  in  conjunc- 
tivitis after  the  acute  stage  has  passed:  any  stimulant  almost  ap- 
plied to  the  conjunctiva  will  remove  the  congestion  which  alone 
remains.  Indolent  white  tumours,  and  enlarged  ganglions,  when 
no  sanguine  irritation  exists,  are  also  frequently  dissipated  by 
irritating  applications,  as  of  iodine,  and  its  preparations,  &c. 

Sect.  IV. — Pathological  State  of  the  Function  ofMsorption, 

The  pathology  of  the  absorbent  system  and  function  is  far 
from  having  attained  the  precision  and  development  that  are  de- 
sirable. Our  information  on  this  point  is  imperfect  and  obscure, 
and  the  etiology  of  their  affections  must  prove  unsettled  and  un- 
satisfactory, until  our  knowledge  of  the  function  itself  be  more 
definite  and  enlarged. 


The  lymphatic  system  is  endowed  with  feeble  sympathies, 
and  is  not  very  readily  disordered  by  transmitted  irritations  of 
remote  organs,  except  in  those  of  a  highly  lymphatic  tempera- 
ment. 

The  diseases  of  the  lymphatic  system  are  of  two  different  or- 
ders, that  have  not,  heretofore,  been  properly  discriminated.  The 
one  is  the  inflammation  or  sanguine  irritation  of  the  lympha- 
tics and  ganglions,  analogous  to  inflammation  in  any  other  tissue, 
and  affecting  the  mode  of  their  nutrition:  the  other  is  disorder  of 
its  functional  actions,  affecting  the  mode  or  performance  of  its 
absorbing  and  its  assimilating  actions,  or  simple  lymphatic  ir- 
ritation. 

The  principal  source  of  the  inflammation  of  the  lymphatic  sys- 
tem, are  impressions  on  the  surfaces  in  which  its  radicles  are 
seated,  or  irritations  excited  in  those  surfaces:  it  may  also  pro- 
ceed from  offending  causes  introduced  by  absorption. 

The  functional  disturbances  producing  lymphatic  inflammation 
depend  chiefly  on  the  predominance  of  the  cellular  and  lymphatic 
tissues,  and  an  excess  of  lymphatic  fluids.  With  this  state  con- 
stantly exists  extreme  susceptibility  of  the  capillaries  and  struc- 
ture connected  with  the  lymphatic  circulation,  and  which,  conse- 
quently, suffers  with  facility  aggressive  impressions. 

The  inflammation  or  sanguine  irritation  of  the  mucous  tissues, 
very  rarely  fails  to  be  extended  into  the  lymphatics  arising  from 
them.  This  fact  was  announced  by  Bichat,  but  has  received 
much  greater  elucidation,  and  been  placed  in  a  more  conspicuous 
light,  by  the  researches  of  M.  Broussais.  The  enlargement  of 
the  mesenteric  ganglions,  the  result  of  their  too  active  nutritive 
actions,  and  their  suppuration,  are  always  the  consequence  of  en- 
teritic  irritation.  This  condition  of  those  ganglions  has  been  re- 
garded as  a  specific  disease,  and  as  interfering  with  nutrition,  by 
preventing  the  absorption  of  chyle.  The  emaciation  of  the  pa- 
tient is  not,  however,  a  consequence  of  any  obstruction  in  the 
ganglions,  as  is  supposed,  for  injections  pass  them  with  facility. 
It  is  to  be  accounted  for  by  the  imperfect  chylosis,or  production 
of  chyle,  the  process  of  which  is  interrupted  by  the  irritation  of 
the  digestive  mucous  tissue;  by  the  disorder  attending  on  absorp- 
tion, caused  by  the  morbid  state  of  the  mucous  tissue  in  which 
the  lacteals  arise;  and  by  the  defective  assimilation  produced  by 
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the  inflammation  of  the  lacteals,  and  especially  the  mesenteric 
ganglions. 

Inflammation,  and  especially,  ulceration  of  the  skin,  is  a  com- 
mon cause  of  inflammation  in  the  lymphatic  ganglions  in  the  vi- 
cinity of  the  part  affected.  The  neighbouring  lymphatics  will  be 
seen  inflamed,  marked  by  a  red  streak  on  the  skin,  painful  and 
hard  to  the  touch;  and  the  ganglions  will  become  tumefied  and 
suppurate.  In  this  way  are  buboes  formed  by  ulcers  on  the  penis, 
by  inflammation  of  the  urethra,  and  by  inflammations  on  the 
toes,  &C. 

The  sanguine  irritation,  or  acute  inflammation  of  the  lympha- 
tics, is  well  characterized  by  the  usual  evidences  of  inflammation. 
They  are  red,  tumefied,  and  painful.  The  ganglions,  when  in- 
flamed, enlarge  rapidly,  become  acutely  painful,  and  suppurate 
easily.  The  tumefaction  is  confined  chiefly  to  the  gland,  is  hard 
and  resisting,  painful  on  pressure;  it  is  generally  well  defined, 
and  when  advancing  towards  suppuration,  the  skin  is  of  a  clear 
red.  The  suppuration  usually  consists  of  laudable  pus.  The 
inflammation  of  the  l3^mphatic  ganglions  occurs  in  those  of  the 
sanguine  temperament. 

A  very  different  condition  is  frequently  produced  in  those  of 
the  lymphatic  temperament,  and  by  the  very  same  causes  which 
have  given  rise  to  the  preceding  form  of  inflammation  in  the  san- 
guine. The  tumefaction  is  diffused  around  the  ganglion,  is  doughy 
to  the  feel,  but  sometimes  hard;  it  is  but  little  painful,  though  in 
the  nervous,  and  when  renitent,  it  is  occasionally  sensible;  and 
the  skin  is  generally  white  or  but  slightly  reddened.  A  sense  of 
fluctuation  is  often  perceptible,  leading  to  a  supposition  of  a  col- 
lection of  pus;  yet,  if  a  lancet  be  introduced  no  pus  is  evacuated; 
blood  mixed  with  lymph  alone  follows  the  puncture,  and  when 
the  blood  has  ceased  to  flow,  there  is  frequently  a  discharge  of 
lymphsolely.  Purulentsuppuration  never,or  certainly  very  rarely, 
takesplaceinthisspecies  of  irritation, which  is  the  proper  lymphatic 
irritation.  In  these  cases  the  irritating  cause  occasions  a  lymphatic 
congestion.  The  white  fluids  being  most  abundant,  and  their  ap- 
propriate vessels  and  tissues  the  most  susceptible,  the  pheno- 
mena of  irritation  are  manifested  in  them,  as  in  the  sanguine  it  is 
manifested  in  the  red  fluids,  their  vessels  and  tissues.  The  lymph, 
or  white  fluids,  are  determmed  towards  the  seat  ol  irritation,  ab- 
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sorption  is  suspended,  and  a  lymphatic  congestion  ensues,  pre- 
cisely in  the  manner  that  red  blood,  in  the  sanguine  tempera- 
ment, accumulates  around  the  point  of  irritation,  and  produces 
sanguine  congestion.  Instances  of  this  kind  I  meet  with  constantly 
in  individuals  highly  marked  by  the  lymphatic  temperament. 
I  had  a  female  patient,  a  married  woman,  affected  with  gonorrhoea 
by  her  husband,  whose  left  groin,  and  a  large  portion  of  her  ab- 
domen presented  this  state  of  lymphatic  engorgement.  It  is  pro- 
duced sometimes  by  chancres;  I  have  seen  it  follow  a  furunculus 
on  the  thigh;  and  many  cases  of  it  caused  by  exposure  to  cold.  I 
have  known  surgeons  who  misunderstood  its  character,  and  who 
insisted  on  its  syphilitic  origin  in  such  instances. 

The  chronic  state  of  this  form  of  irritation  in  the  lymphatic 
tissues  and  circulation,  constitutes  scrofula,  and  gives  origin  to 
tubercles  in  the  lungs  and  other  organs,  and  to  scrofulous  tumours 
in  the  neck,  groins,  &c. 

It  is  highly  important  to  make  the  discrimination  between  the 
sanguine  irritation  of  the  lymphatics,  and  this  last  form.  For, 
while  poulticing  and  w^arm  fomentations  give  relief  in  the  first, 
and  promotes  a  healthy  suppuration,  in  the  last  or  simple  lym- 
phatic irritation,  they  enlarge  and  extend  the  swelling,  increasing 
the  lymphatic  congestion  and  effusion  of  white  fluids,  and  render- 
ing the  disease  more  inveterate. 

M.  Broussais  has  recognized  this  form  of  irritation,  which  he 
names  sub-inflammation.  He  has  not,  however,  explained  its 
phenomena,  or  appeared  to  understand  the  mode  of  their  produc- 
tion. He  further  makes  no  discrimination  between  its  acute  and 
chronic  degree,  and  does  not  sufficiently  distinguish  between  it  and 
the  sanguine  irritation  or  inflammation  of  the  lymphatic  vessels  and 
ganglions.  The  acute  state  of  it  does  not  appear  to  have  struck 
his  attention,  and  his  observations  are,  as  far  as  I  have  seen,  con- 
fined solely  to  the  chronic  degree. 

From  not  enlarging  on  the  nature  of  the  phenomena  of  lym- 
phatic irritation,  or  sub-inflammation,  as  he  terms  it,  some  of  his 
pupils  reject  it  as  unfounded.  This  is  the  case  with  M.  Begin. 
The  objections  of  this  gentleman  turn  on  two  points:  the  first  is, 
that  the  anatomical  disposition  of  the  lymphatic  vessels  must 
cause  their  fluids  to  flow  from  the  periphery  to  the  centre,  and, 
consequently,  cannot  admit  the  congestion,  or  a  radiatory  con- 
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vergence  and  accumulation  of  lymph  towards  an  irritated  point, 
as  occurs  with  red  blood:  and  second,  that  on  anatomico-patholo- 
gical examination,  the  evidences  of  inflammation  are  found  as  in 
other  tissues. 

The  first  of  these  objections  is  founded  on  an  entire  miscon- 
ception of  the  lymphatic  system,  and  of  the  phenomena  of  its  ir- 
ritation. The  lymphatics  are  the  returning  vessels  of  the  lymph, 
or  white  blood,  as  the  veins  are  the  returning  vessels  of  the  red 
blood.  The  lymphatics  absorb  the  white  blood  from  the  capilla- 
ries and  areolar  tissue,  into  which  it  alone  penetrates  in  a  natural 
state,  as  the  veins  absorb  the  red  blood  from  the  capillaries  and 
areolar  tissues  in  which  it  circulates.  The  lymphatic  trunks  are 
no  further  concerned  in  the  phenomena  of  lymphatic  irritation, 
than  the  veins  are  in  sanguine  irritation  or  inflammation.  Lym- 
phatic irritation  is  seated  in  the  lymphatic  capillaries,  and  the 
tissues  in  which  white  fluids  alone  penetrate,  in  the  same  man- 
ner as  inflammation  is  seated  in  sanguine  or  red  capillaries,  and 
the  tissues  nourished  by  red  blood.  The  lymphatic  trunks  or 
vessels  are  foreign  to  lymphatic  irritation,  as  the  venous  trunks 
or  vessels  are  foreign  to  inflammation  or  sanguine  irritation.  It 
would  be  as  valid  an  objection  to  the  existence  of  sanguine  irri- 
tation, that  the  veins  do  not  admit  a  retrograde  course  of  their 
fluids,  as  it  is  to  lymphatic  irritation,  that  the  lymphatics  do  not 
suffer  a  retrocession  of  their  fluids.  The  first  objection  of  M.  Be- 
gin is,  then,  invalid;  possesses  no  cogency,  being  founded  on  a 
misconception  of  the  phenomena  composing  lymphatic  irritation, 
or  the  sub-inflammation  of  Broussais. 

His  second  objection  is  equally  destitute  of  weight.  It  arises 
from  confounding  the  sanguine  inflammation  of  the  lymphatic 
ganglions,  always  developed  in  the  advanced  progress  of  their 
diseases,  with  simple  lymphatic  irritation.  Besides,  lymphatic 
irritation  is  not  necessarily  connected  with  enlarged  lymphatic 
ganglions.  They  are  often  inflamed  independently  of  any  afiec- 
tion  of  the  lymphatic  capillaries,  and  these  sometimes  manifest 
the  characters  of  their  peculiar  irritation,  while  the  ganglions  re- 
main unaflected. 

Lymphatic  irritation  is  productive  of  various  morbid  changes 
in  the  Ivmph  or  white  blood,  and  in  the  mode  of  nutrition  of  the 
white  tissues.   The  most  common  production  of  this  kind  arc  tu- 
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bercles,  developed  with  so  much  facility  in  the  lungs,  compress- 
ing and  destroying  their  tissue,  in  those  endowed  with  the  lym- 
phatic temperament.  Tubercles,  though  more  frequently  formed 
in  the  lungs  than  in  other  organs,  are  found  in  most  of  the  tis- 
sues. Next  to  the  lungs  the  serous  membranes  are  most  fre- 
quently their  seat,  but  they  occur  in  almost  every  portion  of 
the  animal  structure. 

The  nature  and  production  of  tubercles  have  been  subjects  of 
constant  discussion.  Bayle  and  Laennec,  with  very  little  evi- 
dence to  support  their  opinions,  regard  them  as  possessing  a  dis- 
tinct vitality  from  the  surrounding  tissues,  which  have  no  share 
in  their  production;  and  that  they  are  a  species  of  morbid  orga- 
nized tissue.  Baron,  on  grounds  no  stronger,  supposes  them  to 
be,  in  their  origin,  a  species  of  hydatids,  subsequently  becoming 
concrete  and  converted  into  tubercles.  These  opinions  are  not 
entitled  to  weight,  being  little  more  than  bare  conjectures. 

Tubercles  do  not  exhibit,  according  to  Gendrin,  the  globules 
of  fibrin,  or  of  true  pus,  but  yield  albumen  on  examination.  They 
occur  most  readily  in  those  of  the  lymphatic  temperament,  in 
whom  the  white  tissues,  and  the  lymphatic  fluids,  (which  are  al- 
buminous,) are  predominant,  and  in  their  commencement,  con- 
trary to  the  assertion  of  Laennec,  they  are  fluid,  or  of  a  soft  con- 
sistency. Tubercles  are,  then,  it  is  most  probable,  a  species  of 
lymphatic  pus,  or  a  morbid  secretion  resulting  from  an  irritation 
in  the  lymphatic  vessels  and  tissues  in  which  the  white  fluids 
circulate;  and  whose  characteristic  property  is  to  assume  the  con- 
crete state. 

The  opinion  in  respect  to  their  production,  entitled  to  most 
consideration,  and  which  I  have  found  in  my  researches  sustained 
by  observation,  is  that  of  M.  Broussais.  This  distinguished  pa- 
thologist places  their  seat  in  the  white  capillaries  and  lymphatic 
ganglions,  and  attributes  them  to  an  irritation  developed  in  those 
tissues.  This  irritation  of  the  white  capillaries  is  frequently  ex- 
cited by  sanguine  irritation  or  inflammation  in  adjacent  tissues. 
Inflammation,  for  instance,  of  the  bronchial  mucous  membrane, 
will  give  rise  to  the  formation  of  tubercles  in  the  parenchyma  of 
the  lungs. 

The  irritations  of  both  sets  of  capillaries, the  red  and  the  white, 
are  often  also  concurrent,  as  is  seen  in  some  cases  of  pneumonic 
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inflammation,  in  which  tubercles  are  developed  amidst  the  altera- 
tions of  structure  proceeding  from  sanguine  irritation.  M.  Brous- 
sais  has  not  sufficiently  distinguished  between  the  two  irri- 
tations to  render  his  meaning  clear  and  distinct.  Hence,  Laen- 
nec,  Gendrin,  and  Louis,  tvho  oppose  his  views,  found  their  ob- 
jections entirely  on  grounds  irrelative  to  the  question.  Their 
arguments  turn  entirely  on  sanguine  irritation  or  inflammation, 
as  the  proximate  cause  of  tubercles,  while  it  is  only  asserted  to 
be  one  of  the  occasional  or  exciting  causes  of  lymphatic  irrita- 
tion, the  proper  proximate  cause  of  the  formation  of  tubercles. 

The  lymphatic  capillaries,  the  white  tissues,  and  the  albumi- 
nous fluids,  are  the  subjects  of  other  morbid  formations,  a  conse- 
quence of  irritation  provoked  in  them,  and  giving  rise  to  a  per- 
verted mode  of  nutrition — such  are  scirrhus,  encephaloid  tu- 
mours, and  other  morbid  formations  of  a  cancerous  nature. 

Absorption  we  have  presented  as  a  function  equally  exercised 
by  the  veins  and  lymphatics,  and  intimately  concerned  in  the 
nutritive  movements  of  the  fluids,  or  the  circulation,  as  it  is  ge- 
nerally termed.     If  this  view  of  the  function  be  admitted  as  cor- 
rect, it  must  enter  as  an  element  into  the  morbid  states  of  the  cir- 
culation, or  the  movements  of  the  fluids.  In  inflammation  a  stasis 
of  the  fluids  exists,  they  accumulate  in  the  part  where  this  state 
has  been  excited,  and  a  congestion  is  produced.     This  condition 
does  not  arise  from  any  difficulty  in  the  direct  circulation,  or 
that  where  the  blood  passes  immediately  from  afferent  or  arterial 
into  efferent  or  venous  vessels,  for  the  veins  proceeding  from  an 
inflamed  part  are  distended  with  blood,  and  fill  up  rapidly  if  the 
blood  be  pressed  out  of  them.     The  congestion,  then,  must  pro- 
ceed from  the  suspension  of  absorption  by  the  venous  radicles, 
the  mode  in  which  the  blood  is  returned  back  into  the  general 
circulation  from  the  capillary  and  interstitial,  or  areolar  circula- 
tion.    This  circumstance  has  been  overlooked  in  all  the  theories 
of  inflammation,  yet  it  appears  to  me  to  constitute  one  of  its  es- 
sential characters. 

The  defect  of  venous  absorption  frequently  subsists  after  the 
first  period  of  irritation  has  passed  away,  and  the  congestion,  or 
blood  stagnating  in  the  tissue,  continues  from  this  cause.  The 
application  oi  an  excitant  iii  luis  btate,  uy  ar,a^^,>^A.,.^  «^.^.j--.-.i, 
occasions  an  almost  immediate  disappearance  of  the  redness  and 
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tumefaction  that  have  remained  persistent  after  the  cause  inducing 
them  had  ceased.  This  passive  condition  is  often  confounded 
with  the  active  period  of  inflammation,  and  those  who  do  not 
understand  the  different  phenomena  comprehended  under  the 
term  inflammation,  are  led  into  false  conclusions,  and  sometimes 
most  erroneous  practice,  from  the  fact  above  stated :  they  sup- 
pose it'an  evidence  that  inflammation  can  be  cured  by  excitants, 
and  arc  induced  to  resort  to  their  employment  in  the  active  pe- 
riods of  inflammation;  a  practice  fraught  with  great  hazard  to  the 
integrity  of  the  organs  and  life  of  the  patient. 

The  same  defect  of  absorption  occurs  in  simple  lymphatic  ir- 
ritation, and  the  congested  lymphatic  humours  collect  and  stag- 
nate in  the  tissue  where  the  irritation  is  developed.  Hence  pro- 
ceeds the  tumefaction,  generally  colourless,  that  attends  it,  and 
the  lymphatic  fluids  which  issue  when  an  opening  is  made. 

The  collection  of  serous  fluids  constituting  the  various  forms 
of  dropsy,  has  been  attributed  to  defective  absorption  in  the  lym- 
phatics, independent  of  any  inflammatory  action.  It  was  sup- 
posed that  an  equilibrium  existed  between  the  exhalation  of  the 
serous  sacs  and  cellular  tissue,  and  the  absorbing  function  of  the 
lymphatics,  and  that  a  loss  of  power  in  these  last,  suspending 
their  function,  was  sufficient  to  cause  an  accumulation  of  the  ex- 
haled fluid,  and  to  form  dropsical  collections.  'Riis  doctrine  is, 
however,  a  pure  hypothesis,  and  is  not  substantiated  by  any  po- 
sitive facts.  In  the  experiments  of  Munro  and  of  Dupuytren,  who 
secured  the  thoracic  duct  in  animals  by  ligatures,  no  dropsical 
swellings  were  induced  by  the  suspended  function  of  the  lym- 
phatics. Sir  Astley  Cooper  has  recorded  a  case  of  obliteration 
of  the  thoracic  duct,  in  which  also  no  dropsical  collections  had 
occurred;  and  the  same  circumstances  have  been  observed  by  M. 
Andral,  the  younger. 

On  the  contrary,  ligatures  on  the  veins,  and  obliterations  of 
those  vessels  by  the  inflammation  of  their  lining  membrane,  an 
occurrence  by  no  means  rare,  are  invariably  productive  of  drop- 
sical effusions,  showing  that  the  serous  portion  of  the  sanguine 
fluid  is  absorbed  and  returned  into  the  circulation  by  veins,  and 
not  by  lymphatics.  From  the  defects  of  absorption,  by  the  obli- 
teration of  the  cavities  of  venous  trunks,  or  other  causes  impeding 
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the  transmission  of  the  blood  through  them,  dropsies  may  fre- 
quently be  induced;  but  the  most  usual  proximate  cause  is  in- 
flammation of  the  serous  sac,  or  the  cellular  tissue,  in  vvhrch  the 
efiusion  exists. 

The  milk  leg,  as  it  has,been  termed,  or  phlegmasia  alba  dolens, 
succeeding  so  frequently  on  parturition,  it  would  appear  from  re- 
cent examinations,  proceeds  from  inflammation  of  the  large 
trunks  of  the  veins  obliterating  their  cavities  by  the  formation  of 
coagula  or  fibrin.  In  this  disease  the  cellular  membrane  of  the 
afiected  limb  is  distended  with  a  sero-albuminous  fluid,  causing  a 
dense  tumefaction:  absorption  would  appear  to  be  suspended  by 
the  loss  of  function  in  the  veins. 

*  Absorption  may  deviate  from  its  normal  state  by  its  too  great 
activity.  It  occurs  as  a  symptom  in  difierent  diseases,  but  cannot 
be  regarded  as  a  distinct  affection.  In  fevers  emaciation  is  ra- 
pidly produced  by  the  absorption  of  the  fat  and  cellular  fluids; 
but  in  chronic  affections  every  portion  of  the  structure  is  wasted, 
even  to  the  substance  of  the  bones,  constituting  atrophy.  I  wrP* 
nessed  a  case  of  atrophy  attended  with  severe  pain  in  the  extre- 
mities and  the  trunk,  and  with  extreme  tenderness  to  pressure. 
The  appetite  was  good,  the  nutrition  abundant,  and  the  gastric 
digestion  free  of  embarrassment.  The  wasting  of  the  frame,  not- 
withstanding, gradually  progressed,  and  arrived  at  the  last  possi- 
ble extent.  After  death  chronic  inflammation  and  ulceration  of 
the  lower  bowels  were  found  to  exist,  but,  from  the  regularity  of 
the  alvine  discharges,  and  their  natural  appearance  during  the 
earlier  periods  of  the  disease,  it  is  doubtful  whether  they  did  not 
occur  only  a  short  time  previous  to  its  close. 

Absorption,  composing  part  of  the  complex  phenomena  of 
which  nutrition  consists,  enters  into  the  deviations  disturbing  the 
order  of  this  function.  In  a  healthy  state,  a  certain  equilibrium 
is  maintained  between  the  processes  of  composition  and  decom- 
position composing  the  nutritive  function.  It  is  not  uncommon 
for  this  equilibrium  to  be  lo§t,  and  the  balance  be  directed  to  the 
one  side  or  the  other  without  a  positive  perversion  of  the  func- 
tion: when  the  process  of  composition  possesses  the  ascendancy, 
nutrition  is  in  excess,  and  hypertrophia  prevails;  when  decom- 
position and  abcorption  obtain  the  superiority,  atropia,  or  the 
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wasting  of  the  solids,  is  the  predominant  phenomenon.  In  a 
morbid  condition,  perversion  of  the  function  ensues,  and  absorp- 
tion, when  unduly  active,  occasions  thinning,  softening,  ulcera- 
tion, and  other  modes  of  the  destruction  of  the  tissues. 


CHAPTER  III. 

Function  of  Respiration. 

The  humours  or  fluids  of  chyliferous,  venous,  and  lymphatic 
absorption,  reunited  in  the  right  cavities  of  the  heart,  or  the 
moving  organs  of  the  black  blood,  are  destined  to  the  formation 
of  the  especial  nutritive  humour,  or  arterial  blood,  from  which 
immediately  proceed  the  nutrition,  and  most  of  the  secretions  of 
the  animal  economy. 

•■  Their  conversion  into  blood,  or  hematosis,  is  accomplished  in 
the  pulmonary  apparatus  into  which  they  are  propelled  by  the 
contraction  of  the  right  ventricle,  and  by  the  function  of  respira- 
tion, of  which  the  lungs  are  the  organs. 

This  conversion  of  the  nutritive  element,  or  the  humours  of 
absorption  into  blood,  or  the  nutritive  humour,  is  effected  by  the 
absorption  of  a  principle  of  the  atmosphere,  oxygen,  and  the  ex- 
cretion of  some  component  elements  of  the  organization,  princi- 
pally carbon. 

The  reciprocal  action  between  oxygen  and  the  nutritive  ele- 
ments, is  a  process  essential  to  the  production  and  continuance  of 
vital  phenomena.  Without  this  action  they  are  never  developed, 
and  they  terminate  when  it  is  suspended.  This  law  is  universal 
—no  exception  to  it  exists.  It  prevails  in  the  simplest  and  rudest 
form  of  organization,  as  fully  as  in  the  more  complicated  and 
perfected.  This  action  is  the  completion  of  the  series  of  pro- 
cesses to  which  the  nutritive  elements  contained  in  the  aliment 
undergo,  adapting  them  to  become  organized  matter,  and  endow- 
ing them  with  the  susceptibility  of  manifesting  vital  phenomena. 
Respiration  and  the  function  of  hematosis  must,  consequently,  be 
intimately  associated  with  the  digestive  functions,  and  a  corresr 
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The  methods  by  which  respiration  is  eflfected,  like  those  ac- 
complishing digestion,  are  exceedingly  diversified.     Nature  de- 
lights in  variety.     Every  order  of  beings  presents  some  particu- 
larities in  the  same  functions,  as  well  as  in  their  form  and  struc- 
ture.    In  the  animals  of  simpler  organization,  into  which  the  nu- 
tritive elements  enter  by  direct  absorption,  the  atmospheric  air 
is  introduced  in  the  same  manner  to  exercise  its  influence.     Re- 
spiration, like  digestion,  if  the  terms  can  be  applied,  is  with  them 
a  species  of  imbibition,  and  takes  place  on  the  external  surface. 
Every  portion  of  the  structure  is  the  seat  of  the  mutual  action 
of  the  nutritive  elements  and  oxygen,  essential  to  vital  suscepti- 
bility, and  each  portion  possesses,  consequently,  in  itself,  the  re- 
quisites of  its  existence.     But  in  those  beings  provided  with  a 
distinct  surface,  or  separate  organs  for  digestion,  or  the  prepara- 
tion of  the  elements  of  nutrition,  a  distinct  surface  or  particular 
organs  are  provided  for  the  reciprocal  action  of  those  elements 
and  oxygen,  and  the  function  of  respiration,  and  a  respiratory  ap- 
paratus, are  developed  and  complicated  exactly  in  proportion  to 
the  development  and  complication  of  the  apparatus  and  function 
of  digestion.     Thus,  in  the  animal  reign,  respiration  is  accom- 
plished through  spiralces  and  tracheae,  ramifying  together  with 
the  tubes  conveying  the   nutritive  fluid  proceeding  from  diges- 
tion, and  introducing  the  atmosphere  into  the  interior  structure; 
or  by  gills  of  various  form  in  those  constantly  immersed  in  a 
fluid;  or  by  lungs  in  the  animals  of  higher  order:  and  in  vegeta- 
bles of  the  more  perfect  kind  by  leaves. 

Notwithstanding  the  exceeding  diversity  of  the  means  em- 
ployed by  nature,  the  essential  feature  of  respiration  is  the  same 
in  all,  and  is  similar  to  the  process  as  it  exists  in  the  simpler  ani- 
mals, that  is,  an  absorption  of  oxygen,  and  its  action  on  the  nu- 
tritive elements,  converting  them  into  the  nutritive  or  sanguine 
humour  for  the  purposes  of  nutrition. 

The  dependance  of  vital  phenomena  on  the  respiratory  func- 
tion, is  not  equally  absolute  in  all  beings.  The  simpler  animals 
are  capable  of  surviving  its  suspension,  or,  what  is  the  same 
thing,  the  deprivation  of  oxygen,  for  considerable  periods  of  dif- 
ferent length;  but,  in  the  more  perfect  animals,  this  dependance 
is  immediate,  and  is  proportionate  to  the  rank  of  the  being  in  the 
animal  scale. 


In  man,  and  all  animals  of  warm  blood,  respiration  cannot  be 
interrupted  beyond  a  few  moments  without  causing  a  total  cessa- 
tion of  vital  phenomena.  In  them,  the  lungs  become,  like  the 
brain,  a  centre  of  vitality,  whose  integrity  is  a  requisite  for  the 
soundness  of  the  organization;  and  respiration  is  a  vital  function, 
whose  unceasing  action  is  indispensable  to_  the  maintenance  of 
all  the  other  functions  of  the  economy. 

In  investigating  the  connexion  of  this  function  with  physiolo- 
gical phenomena,  and  the  pathological  state,  the  plan  heretofore 
pursued,  with  the  functions  previously  discussed,  will  be  continued. 

•    Sect.  I. — Apparatus  of  Respiration, 

The  apparatus  of  respiration,  or  the  anatomical  organs  appro- 
priated to  the  performance  of  this  function,  are  numerous,  and  of 
very  different  kinds.  A  variety  of  organs  are  made  subservient 
to  its  accomplishment,  none  of  which  can  be  dispensed  with;  a  de- 
fect in  any  one  of  them  is  attended,  according  to  the  importance  of 
the  part  it  fulfils,  with  greater  or  less  impairment  of  the  function. 

The  apparatus  of  respiration  consists  of  the  air  passages,  (the 
nostrils  and  mouth,  the  fauces,  larynx,  and  trachea;)  the  thorax 
and  muscles  executing  the  mechanical  motions  of  respiration;  the 
nervous  organs  governing  these  movements;  and  the  lungs,  the 
immediate  seat  of  the  actions  or  changes  accomplished,  the  end  of 
the  function. 

§  1.   The  %dir  Passages. 

The  air  passages  transmit  the  atmospheric  air  into  and  out  of 
the  lungs.  It  enters  and  issues  by  the  nostrils,  opening  poste- 
riorly into  the  fauces,  but  when  the  passage  of  the  nose  is  ob- 
structed, the  mouth,  equally  communicating  with  the  fauces,  gives 
it  admission  and  exit.  By  this  provision  of  a  double  entrance  for 
the  air  into  the  respiratory  apparatus,  numerous  accidents  are 
avoided:  respiration  by  the  mouth  alone,  is,  however,  always 
painful  and  embarrassing.  When  the  admission  of  air  into  the 
lungs  is  obstructed  by  mechanical  obstacles,  as  by  the  engorge- 
ment of  the  lungs  in  acute  pneumonia,  effusions  in  suffocating  ca- 
tarrh, occlusion  of  the  glottis  in  croup,  and  of  the  smaller  bron- 
chial tubes  in  some  forms  of  asthma,  the  nostrils  are  instinctively 
expauued  to  their  utmost,  and  dilate  forcibly  with  each  indpira- 
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tory  effort.  The  object  is  to  increase  the  volume  of  aif,  and  to 
facilitate  its  passage,  in  order  to  obviate,  as  far  as  possible,  the 
threatened  suffocation.  Except  in  asthma,  the  active  movements 
of  the  nostrils  in  respiration,  are  always  a  sign  of  most  unfavoura- 
ble augury,  indicating  extreme  danger  to  the  patient. 

The  posterior  fauces  are  a  common  passage  for  the  purposes  of 
deglutition  and  respiration,  giving  admission  to  food  into  the 
cesophagus,  and  of  air  into  the  larynx.  In  the  office  of  respira- 
tion they  are  nearly  passive,  but  inflammation,  causing  tumefac- 
tion of  the  lining  mucous  tissue,  effusions  into  its  substance,  or 
suppuration  beneath  it,  enlargement  of  the  tonsils,  and  excessive 
swelling  of  the  root  of  the  tongue,  by  filling  up  this  cavity,  often 
occasion  great  obstruction  to  respiration,  and  may  even  produce 
death  from  suffocation. 

The  larynx  is  tlie  organ  of  the  voice,,  and  has  already  been  de- 
scribed. (Part  I.  Chap.  VII.  §  5.)  The  structure  calculated  to 
render  the  larynx  perfect,  as  a  vocal  instrument,  interferes  with, 
and  injures  its  fitness  for  respiration.  The  rima  glottidis,  so  es- 
sential in  the  production  of  vocal  sounds,  by  its  narrowness,  is 
rendered  exceedingly  liable  to  be  obstructed.  This  occurs  in 
croup,  from  the  exudation  of  coagulable  lymph  on  the  surface  of 
the  mucous  membrane,  lining  the  aerial  passages,  and  in  oedema 
of  the  same  tissue.  Foreign  bodies  may  also  become  entangled 
in  the  larynx,  or  enter  the  trachea,  and  are  prevented  from  being 
expelled  by  the  narrowness  of  this  apertyre;  and,  in  consequence, 
prove  highly  disturbing  to  the  function  of  respiration,  or  may 
induce  suffocation.  Injuries  to  the  recurrent  nerves,  by  para- 
lyzing the  muscles  of  the  larynx,  that  impart  to  it  a  movement 
coincident  with  inspiration  and  expiration,  entail  the  same  result. 

The  mucous  membrane  of  the  larynx,  when  inflamed,  main- 
tains an  incessant  irritation,  exciting  cough.  Ulceration  is  a  fre- 
quent consequence,  and  the  mechanical  efforts  of  coughing,  tend 
to  perpetuate  the  disease.  Hence  arises  the  incurability  of  the 
affection.  The  function  of  the  lungs  is  more  or  less  disturbed  by 
the  violence  and  constancy  of  the  coughing,  and  ultimately  they 
become  involved  in  the  disease. 

The  trachea  is  intended  expressly  for  the  transmission  of  the 
atmospheric  air  into, and  from  the  lungs,  for  which  it  is  perfectly 
adapted.     The  mucous  membrane  lining   it,  when  inflamed  in 
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early  life,  very  frequently  throws  out  on  its  surface  a  secretion 
of  coagulating  lymph,  forming  a  dense  membrane,  which  becomes 
a  source  of  serious  embarrassment  to  the  function  of  respiration. 
It  is  compressed  also  by  tumours  developed  in  the  neck;  by 
aneurisms;  and,  as  I  have  witnessed  in  two  instances,  by  diffused 
suppuration  in  the  cellular  tissue  of  the  neck;  all  of  which  en- 
danger the  production  of  asphyxia. 


§  2.   The  Thorax. 

The  thorax  is  the  bony  case  placed  between  the  neck  and  ab- 
domen. It  contains  the  important  vital  organs — the  heart,  large 
vessels,  and  lungs.  By  its  construction  it  is  made  to  subserve  for 
the  defence  of  these  viscera  against  injuries,  for  free  movements 
necessary  in  the  performance  of  respiration,  and  to  accommodate 
itself  to  the  motions  of  the  body.  These  different  objects  are  ad- 
mirably accomplished  by  the  manner  in  which  it  is  arranged. 

The  thorax*is  composed  of  the  vertebral  column  or  spine  pos- 
teriorly, of  the  sternum  anteriorly,  and  of  the  ribs  on  the  sides. 
To  these  are  added  muscular  parietes,  between  the  ribs,  filling  up 
their  interstices,  and  the  muscular  septum,  the  diaphragm,  di- 
viding it  from  the  abdomen. 

In  the  movements  of  respiration,  the  vertebral  column,  or  ra- 
chis,  is  a  fixed  point  on  which  the  ribs  move  in  the  acts  of  inspi- 
ration and  expiration.  The  ribs  are  articulated  to  the  vertebras 
by  an  extremity  covered  with  cartilage,  received  into  a  facet  like- 
wise covered  with  cartilage.  At  the  sternal  extremity  they  are 
not  united  immediately  to  the  sternum,  but  are  connected  by  the 
intervention  of  elastic  cartilage.  By  this  disposition  of  the  ribs, 
great  facility  of  motion  is  acquired,  combined  with  a  power  to 
resist  violence.  If  the  union  of  the  ribs  and  sternum  was  direct 
and  solid,  they  would  be  liable  to  fracture  whenever  exposed  to 
a  violent  concussion,  and  the  chest  could  not  be  largely  expanded, 
as  is  requisite  in  very  active  exercises,  and  powerful  exertions. 
The  elasticity  derived  from  the  cartilages,  is,  moreover,  a  very 
considerable  aid  in  expiration,  especially  when  great  debility  of 
the  muscular  system  prevails.  In  advanced  age,  the  cartilages 
connecting  the  ribs  with  the  sternum  are  ossified,  and  their  elas- 
ticity has  disappeared.  A  certain  degree  of  restraint  is  then  experi- 
enced in  their  movements,  preventing  the  expansion  of  the  chest, 
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for  the  reception  of  the  increased  quantity  of  blood  thrown  into 
the  lungs  by  an  augmented  velocity  of  the  circulation.  From 
this  circumstance  proceeds  the  incapacity  for  active  exertions  in 
advanced  life:  and  it  proves  a  source  of  danger,  at  that  period,  in 
all  diseases  imparting  additional  rapidity  to  the  circulation. 

The  movements  of  the  thorax  in  respiration  are  effected  by  dif- 
ferent muscles,  which  may  be  divided  into  two  classes:  the  pro- 
.  per  muscles  of  respiration,  engaged  in  the  performance  of  ordi- 
nary respiration;  and  the  accessory,  or  those  only  called  into  ac- 
tion at  certain  times,  and  in  particular  emergencies. 

The  movement  of  inspiration  consists  in  the  elevation  of  the 
ribs,  and  the  depression  of  the  diaphragm.  Haller  supposed  the 
ribs  were  elevated  successively  from  above  downwards,  the  first 
rib  being  a  fixed  point;  but  it  is  now  generally  conceded  with 
Magendie,  that  the  ribs  are  all  elevated  at  the  same  moment;  and 
the  consequence  of  this  motion  is  to  enlarge  the  thorax  in  its  an- 
tero-posterior,  and  lateral  diameters;  while  the  sinking  of  the  dia- 
phragm augments  its  cavity  from  above  downward?.  The  lungs 
contained  within  the  thorax  follow  this  movement,  for  they  are 
always  in  contact  with  the  parietes  of  the  thorax. 

Inspiration  is  ordinarily  performed  by  the  sinking  of  the  dia- 
phragm, and  a  gentle  elevation  of  the  ribs,  and  it  varies  very  con- 
siderably in  its  extent,  determined  by  various  circumstances.  It 
may  be  accomplished  by  the  diaphragm  alone,  as  is  seen  in  severe 
cases  of  pleuritis,  pleurodynia,  &c.;  or  by  the  ribs  alone,  as  oc- 
curs in  violent  peritonitis.  In  forced  inspiration  the  ribs  are  very 
considerably  elevated. 

The  movements  of  the  thorax  in  expiration  are  the  reverse  of 
those  producing  inspiration.  The  ribs  are  depressed,  shortening 
the  antero-posterior,  and  lateral  diameters,  and  the  diaphragm 
rises.  The  cavity  of  the  thorax  is  thus  diminished,  and  the  lungs 
within  it  compressed. 

These  movements  are  in  part  passive,  being  caused  by  the  elas- 
ticity of  the  cartilaginous  extremities  of  the  ribs,  pressing  them 
downwards  when  the  muscles  relax;  and  in  part  active, especially 
in  forced  or  laboured  expiration,  being  effected  by  the  contrac- 
tractions  of  particular  muscles. 

The  thorax  has  an  operation  in  respiration  analogous  to  that  of 

a  ueiiuwd,  lis  eApaiiSiuu  c<4uailjg  iiit;  an    tu  ciikci   uiG  iuii^o,  i^tiiuti 

is  expelled  from  them  by  its  contraction.     The  natural  exercise 


x: 


of  the  function  of  respiration  depends  on  the  regularity  Of  these 
motions;  and  whenever  they  are  interrupted  or  prevented,  this 
function  is  deranged,  and  death  from  suffocation  will  ensue.  This 
occurs  in  paralysis  of  the  respiratory  muscles  from  injuries  sus- 
tained by  their  nerves;  or  by  their  permanent  spasm,  as  in  tetanus. 

§  3-   0/ the  Lungs, 

The  lungs  are  the  immediate  seat  of  the  respiratory  function. 
The  other  organs  of  this  apparatus  are  merely  subservient  for  the 
introduction  of  the  atmospheric  air  into  them.  In  man,  the  lungs 
are  of  a  vesicular,  spongy  texture;  into  the  composition  of  which, 
numerous  tissues  enter.  Taken  together,  they  form  an  irregular 
cone,  the  base  towards  the  diaphragm,  the  apex  beneath  the 
sternal  extremities  of  the  clavicles.  They  are  divided  into  two, 
separated  by  the  mediastinum  formed  by  reflexions  of  the 
pleurae,  and  containing  the  heart,  which  is  thus  placed  between 
the  lungs. 

The  lungs  may  be  regarded  as  consisting  essentially  in  innu- 
merable divisions  and  ramifications  of  the  trachea  or  windpipe. 
After  entering  the  thorax,  the  trachea  divides  behind  the  arch  of 
the  aorta  into  two  branches,  that  take  the  name  of  bronchi,  or 
bronchiae,  one  of  which  passes  to  each  lung.  The  infinite 
ramifications,  and  sub-divisions  of  the  bronchial  tubes,  terminate 
in  closed  extremities,  or  cul-de-sacs,  forming  the  pulmonary  ve- 
sicles, or  air  cells,  of  which  the  lungs  appear  almost  entirely  to 
be  formed.  The  lungs  may,  then,  with  propriety,  be  regarded  as 
hollow  viscera,  or  forming  an  immense  cavity,  separated  by  in- 
numerable septa,  or  divisions. 

The  trachea  and  bronchi  are  formed  of  fibrous  tissue,  of  carti- 
lage, of  muscular,  and  of  mucous  tissues,  which  last  lines  the  in- 
terior, and  is,  consequently,  in  contact  with  the  air  inhaled  in  re- 
spiration. In  the  last  divisions,  the  cartilage,  fibrous,  apd  even 
muscular  tissue  disappear,  and  the  mucous  tissue  alone  continues. 
It  is,  however,  exceedingly  probable,  that  muscular  fibres  of  ex- 
treme delicacy  may  accompany  the  mucous  tissue  to  its  termination. 
The  mucous  tissue  is  the  more  important  of  these  constituents, 
and  the  proper  organ  of  respiration.  This  process  is  the  func- 
tion of  the  bronchial  mucous  tissue,  the  healthy  condition  of 
which  is  essential  to  its  perlormancc, 
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Many  anatomists  and  physiologists  regard  this  tissue  as  a  re- 
duplication or  fold  of  the  skin;  an  opinion  now  very  generally 
admitted.  Notwithstanding  the  complicated  apparatus  of  respi- 
ration in  the  higher  orders  of  animals  and  man,  this  function  is, 
then,  precisely  similar  in  them  to  what  it  is  in  the  lower  and 
simplest  animals,  an  imbibition,  or  absorption  of  oxygen,  by  the 
skin. 

The  bronchial  mucous  membrane,  like  the  other  tissues  of  the 
same  kind,  contains  numerous  mucous  follicles,  and  in  the  tra- 
chea beneath  this  tissue,  on  its  posterior  face,  are  found  mucipa- 
rous glands.  They  are  very  numerous  and  large  at  its  inferior 
portion  near  the  bifurcation.  It  is  also  the  seat  of  a  watery,  or 
perspiratory  exhalation,  which  escapes  incessantly  in  expiration 
in  an  insensible  form,  except  when  the  temperature  is  sufficiently 
low  to  condense  it  into  vapour.  These  secretions,  especially  the 
mucous,  maintain  the  tissue  in  a  soft,  moist,  and  flexible  condi- 
tion, requisites  for  its  adaptation  to  the  respiratory  office. 

The  object  attained  by  an  apparatus  of  lungs  for  the  function 
of  respiration,  is  an  extended  absorbing  surface  placed  in  contact 
with  the  atmospheric  air.  The  bronchial  mucous  tissue,  spread 
over  the  pulmonary  air  cells,  offers  a  surface,  according  to  the 
calculation  of  Munro,  "  equal  to  four  hundred  and  forty  square 
feet,  or  nearly  thirty  limes  greater  than  the  whole  surface  of  the 
body."     Estimates  of  this  kind  are,  however,  always  vague. 

Another  element  of  the  pulmonary  structure  are  blood-vessels. 
They  consist  of  arteries,  veins,  and  capillaries,  and  are  of  two  or- 
ders; the  pulmonary  arteries  and  veins  appropriated  to  the  respi- 
ratory office;  and  the  bronchial  arteries  and  veins  destined  to  the 
nutrition  of  the  pulmonary  tissues. 

Between  these  two  sets  of  vessels  anastomoses  frequently  oc- 
cur, not  only  in  the  fine  capillaries  in  which  they  terminate,  but,  it 
issaid,Ln  the  larger  trunks  and  branches.  Bothareinintimateunion 
with  the  mucous  tissue  of  the  bronchi.  Injections  made  into 
either  set  of  vessels  pass  into  the  other,  and  at  the  same  time 
transude  from  the  mucous  membrane  into  the  bronchial  tube. 

The  pulmonary  artery,  like  the  aorta,  is  a  vessel  of  supply, 
communicating  with  the  pulmonary  capillaries,  and  bronchial 
mucous  tissue,  into  which  it  transmits  the  humours,  or  fluids  of 
absorption,  and  in  which  is  effected  the  process  of  hematosis,  or 


sanguification.     The  pulmonary  capillaries  form  an  immensely 
ramified  net-work,  or  rather  reticulated  tissue,  connected  most 
intimately  with  the  mucous  membrane  of  the  bronchiae.  The  two 
constitute  the  pripcipal  portion  of  the  pulmonary  parenchyma. 
The  spongy  and  permeable  structure  of  the  one,  admitting  of  di- 
latation in  the  manner  of  the  erectile  tissues,  and  the  meshy  ar- 
rangement of  the  other,  give  a  capacity  of  no  mean  amount  for 
the  reception  of  fluids,  when  the  extent  of  the  bronchial  mucous 
membrane,  and  pulmonary  capillaries,  are  taken  into  considera- 
tion: they  are  capable  of  containing  a  very  large  quantity  of  flufd. 
By  this  arrangement,  the  venous  blood  is  divided  in  an  infinite 
manner,  and  spread,  as  it  were,  into  a  sheet,  over  a  most  extensive 
surface,  in  which  a  considerable  mass  of  it  is  constantly  exposed, 
in  separate  molecules,  to  the  action  of  the  atmospheric  air.     It  is 
the  expansion,  and  the  tenuity  imparted  to  the  sheet  of  blood, 
exposed  in  this  way  to  the  air,  that  enables  the  process  of  respi- 
ration to  be  performed  with  a  rapidity  equal  to  the  celerity  of 
the  circulation  in  warm  blooded  animals,  and  to  maintain  an  in- 
cessant supply  of  oxygenized,  or  arterial  blood,  for  the  demands 

of  the  organs. 

The  pulmonary  veins  receive  the  blood  from  the  pulmonary 
capillaries,  and  bronchial  mucous  tissue,  and  conduct  it,  after  ex- 
periencing the  changes  induced  by  the  respiratory  process,  to  the 
left  heart,  whence  it  is  sent  into  the  different  portions  of  the 
economy  for  the  purposes  of  nutrition,  secretion,  and  the  support 
of  vital  actions.  The  origin  of  the  pulmonary  veins,  and  the  man- 
ner in  which  they  receive,  from  the  capillaries  and  areolae  of  the 
bronchial  mucous  membrane,  the  blood  they  contain,  and  which 
has  been  subjected  to  the  action  of  the  air,  are  entirely  unknown. 
It  is  to  be  presumed,  they  resemble,  in  these  respects,  the  venous 

system  in  general. 

The  bronchial  arteries  and  veins  are  important  elements  of 
the  pulmonary  structure,  though  less  numerous  than  the  pulmo- 
nary. The  last  are  not  adapted  to  the  nutritive  functions,  the 
antagonizing  operations  of  composition  and  decomposition,  es- 
sential  to  the  existing  of  vital  phenomena  in  organized  matter, 
and  which  must  be  unceasingly  in  activity  in  the  structures  com- 
posing  the  lungs.  A  separate  order  of  vessels,  of  the  same  class 
as  those  ot  general  nutrition,  are  requiica  iw*  -u*^  j.^.|.-  j  -  — 
they  are  the  bronchial  arteries  arising  from  the  aorta,  and  the 
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pulmonary  veins,  terminating  in  the  vena  cava  and  azygos.     A 
distinct  capillary  system,  it  is  presumable,  is  attached  to  this  or- 
der of  vessels,  performing  the  office  of  nutrition,  as  in  other  por- 
tions of  the  animal  structure.    Haller  and  Reis§eisscn  assert,  that 
this  order  of  vessels  anastomose  with  those  of  the  pulmonary  ar- 
tery.    It  is  certain,  that  injections  into  the  one,  pass  into  the 
other;  yet  it  may  well  be  doubted,  whether,  in  the  living  state, 
an  identity  of  circulation  does  actually  exist.     There  is  some 
difficulty  in  admitting,  that  vessels,  connected  with   functions 
d/feering  so  widely  in  their  nature,  should  be  thus  closely  as- 
sociated; and  more  especially,  that  fluids,  so  dissimilar  as  the 
fluids  of  the  pulmonary  and  bronchial  arteries,  and  performing 
parts  so  difierent,  should  be  confounded  together  by  a  common 
circulation.     I  do  not  kiiow  that  the  colour  of  the  blood  in  the 
bronchial  veins  has  been  determined,  but  it  is  an  enquiry  well 
deserving  investigation,  to  ascertain  if  it  resembles  venous  blood, 
or  has  experienced  a  change  by  the  respiratory  process,  like  the 
blood  in  the  pulmonary  veins.     From  being  returned  into  the 
venous  system,  it  is  most  probably  venous  blood;  and,  in  that 
case,  on  what  principle  is  to  be  explained  its  exemption  from  the 
changes  sufiered  by  the  blood  of  the  pulmonary  artery  in  respi- 
ration? 

Lymphatics  form  another  element  of  the  pulmonary  struc- 
ture. They  are  spread  over  the  exterior  surface  of  the  lungs,  im- 
mediately beneath  the  pleura,  forming  a  complicated  plexus,  with 
meshes  corresponding  to  the  lobules  of  those  organs;  and  they 
arise  also  in  great  numbers  from  the  interior  structure.  They 
follow  the  course  of  the  pulmonary  vessels  and  bronchial  tubes, 
and  pass  out  along  with  the  ramifications  of  the  trachea.  No  gan- 
glions exist  in  the  interior,  or  on  the  surface  of  the  lungs,  but 
numbers  are  arranged  at  their  roots,  into  which  the  lymphatics 
enter. 

Regarding  these  vessels  as  analogous  to  the  veins  in  their  of- 
fice, a  circulation  of  lymph,  or  white  blood,  the  nutritive  humour 
of  the  colourless  tissues,  with  base  of  gelatin  and  albumen,  must 
exist  in  the  lungs.  This  order  of  tissues  forms  no  inconsiderable 
portion  of  the  pulmonary  structure,  and  the  colourless  blood  of 
consequence,  abounds  in  them.  The  organic  actions  of  these  tis- 
sueti,  with  their  appropriate  nutritive  fluids,  become  Irequently 
disturbed  by  morbid  impressions  affecting  the  pulmonary  tissues, 


vitiating  the  mode  of  their  nutrition.  Hence  the  origin  and  fre- 
quency of  tubercles,  and  the  gray  induration  of  the  pulmonary 
tissue,  named,  by  Laennec,  infiltrated  tuberculous  matter. 

Cellular  tissue,  always  intimately  associated  with  lymphatic 
circulation,  exists  in  the  lungs,  and  unites  the  different  compo- 
nent elements  together.  With  the  mucous  tissue  of  the  pulmo- 
nary vesicles,  it  forms  the  mass  of  the  parenchyma  of  these  vis- 
cera. The  lungs  are  supplied  with  nerves  from  the  eighth  pair, 
or  pneumo-gastric,  and  from  the  sympathetic,  of  ganglionic.  The 
pulmonary  nerves  from  these  two  sources,  are,  in  a  great  mea- 
sure, confounded  together  in  plexuses,  formed  by  the  anastomos- 
ing of  branches  of  the  eighth,  and  of  the  great  sympathetic. 
From  the  pulmonary  plexuses  thus  formed,  nerves  are  distributed 
to  the  lungs,  accompanying  the  bronchial  tubes,  and  appear  to 
be  lost  in  their  mucous  tissue.  The  first  of  these  nerves  connect 
the  lungs  with  the  cerebral  organs,  in  which  reside  the  faculties 
of  sensation  and  perception;  the  second,  we  have  already  seen, 
associates  different  organs  in  sympathetic  actions. 

The  lungs  are  the  seat  of  an  internal  sensation,  announcing  to 
the  intelligence  the  want  of  respirable  air.  This  sensation,  it  is  to 
be  inferred,  is  imparted  by  the  pneumo-gastric.  The  muscles  per- 
forming respiration,  are  compelled,  by  instinctive  impulses,  and 
internal  stimulations,  independent  of  volition,  to  the  acts  requisite 
for  respiration:  the  ganglionary  nerves,  it  is  to  be  presumed,  ac- 
complish this  result  Previous  to  the  formation  of  the  pulmo- 
nary plexuses,  by  its  anastomosis  with  branches  of  the  ganglionic 
nerves,  the  eighth,  or  pneumo-gastric,  sends  off*  the  superior 
nerves  of  the  larynx;  now  the  larynx  has  a  diffierent  kind  of  sen- 
sibility from  the  bronchial  mucous  membrane,  and  impression  on 
it  do  not  occasion  the  same  sympathetic  actions,  but  those  of  a 
difierent  order. 

Such  are  the  anatomical  elements  forming  the  structure  of  the 
lungs.  This  structure  is  arranged  into  lobes,  lobules,  and  air  cells 
or  vesicles,  and  which  are  formed  by  the  ramifications  and  ter- 
minations of  the  bronchiae.  The  large  primary  divisions  give  ori- 
gin to  the  lobes,  and  the  smaller  ramifications  to  the  lobules,  ^o 
direct  communication  exists  between  these,  or  between  the  air 
cells,  or  pulmonary  vesicles,  each  of  which  has  its  parietes,  and 
IS  kept  separate  trom  the  others  by  ceiiuiar  tissue.    This  circum- 
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stance  explains  the  frequency  of  the  partial  affections  of  the  pul- 
monary viscera.  A  single  lobule,  .or  a  few  vesicles  may  be  sepa- 
rately affected,  without  involving  other  lobules  or  vesicles  in  the 
disease.  Pulmonary  apoplexy  furnishes  an  example,  and  also 
gangrene  of  the  lungs.  In  both  affections,  very  frequently,  the 
pulmonary  structure  is  in  the  most  natural  state  immediately  ad- 
joining that  which  is  the  seat  of  the  disease.  The  same  circum- 
stance is  witnessed  when  tubercles  exist;  the  structure  around 
them  being  often. perfectly  natural. 

The  exterior  of  the  lungs  is  protected  by  a  firm  serous  mem- 
brane, that  nearly  envelopes  them,  but  without  entering  properly 
into  the  pulmonary  structure;  it  is  the  pleura.  It  forms  two  sacs, 
one  for  each  lung.  These  sacs  adhere  to  and  line  the  inside  of 
the  thorax,  (pleura  costalis,)  are  reflected  anteriorly  and  poste- 
riorly from  the  spine  and  sternum,  constituting  a  septum,  (the  me- 
diastinumj  and  forms  a  covering  to  the  external  surface  of  the 
lungs,  ( pleura  pulmonalis.)  The  inner  surfaces  of  the  pleural 
sacs,  are,  consequently,  opposed  to  each  other. 

The  pleura  gives  support  to  the  lungs,  prevents  the  rupture  of 
the  pulmonary  vesicles  in  violent  efforts,  and  the  escape  of  the 
air  into  the  pectoral  cavity,  and  by  its  smooth,  polished,  and  lu- 
bricated surface,  facilitates  the  play  of  the  lungs  and  ribs  in  the 
movements  of  respiration.  Inflammation  of  the  pleura,  by  chang- 
ing the  character  of  its  secretion,  by  destroying  its  polish,  and  its 
slippery  surface,  and  thus  impeding  the  easy  gliding  of  the  lungs 
in  the  respiratory  movements,  occasion  difficult  respiration  and 
embarrass  the  pulmonary  functions. 

§  4.  Muscles  of  Respiration  and  Respiratory  Nerves, 

In  the  respiratory  apparatus  we  have  seen  provided  a  moveable 
chest,  (the  thorax  J  containing  the  immediate  organs  of  respira- 
tion; tubes  or  air  conduits  communicating  with  the  external  air, 
and  conducting  it  into  the  interior  of  the  lungs  and  pulmonary  ve- 
sicles, presenting  an  extensive  surface  for  the  mutual  action  of 
the  air  and  blood  on  each  other.  But,  as  the  air  is  passive,  to  en- 
sure its  introduction  into  the  lungs,  and  its  constant  renewal  in  the 
air  vesicles,  the  provision  of  a  means  for  that  purpose  is  necessary. 
This  operation  is  etiected  principally  by  muscular  contraction. 


The  muscles,  the  agents  of  the  respiratory  movements,  are  not 
all  equally  essential,  or  as  constantly  employed  in  this  process. 
They  may  be  placed  in  two  classes.  The  first  are  those  without 
whose  action  respiration  cannot  be  performed.  Such  are  the  dia- 
phragm and  the  intercostal  muscles.  The  diaphragm  forms  a 
moveable  partition  between  the  thorax  and  the  abdomen.  By  its 
contraction  it  descends,  presses  before  it  the  abdominal  viscera, 
and  enlarges  the  cavity  of  the  thorax;  when  it  relaxes,  the  abdo- 
minal viscera  are  pressed  upwards  by  the  abdominal  muscles  and 
invade  the  cavity  of  the  thorax,  diminishing  its  area.  The  dia- 
phragm and  abdominal  muscles  are  in  opposition  to  each  other,  or 
are  antagonizing  powers. 

The  intercostals  consist  of  two  lamina  of  muscular  fibres,  in- 
ternal and  external,  filling  up  the  interval  between  the  ribs;  their 
action  is  to  elevate  or  depress  the  ribs,  and  thus  to  enlarge  or  di- 
minish the  pectoral  cavity. 

The  second  class  of  respiratory  muscles  are  those  that  are  ad- 
juvant to  the  special  muscles  of  respiration,  and  concur  in  that  act 
only  at  particular  timfes  and  under  certain  circumstances.  When 
obstacles  interrupt  the  free  passage  of  the  air  into  the  pulmonary 
vesicles,  or  the  area,  or  the  numbers  of  these  become  very  much  di- 
minished, and  consequently  greater  or  more  frequent  efforts  than 
are  usual,  are  demanded  for  inspiration  and  expiration,  various 
muscles  are  brought  into  play  for  the  assistance  of  the  regular  res- 
piratory muscles.  The  same  occurs  in  extreme  debility,  when  all 
the  forces  that  can  be  brought  to  bear  on  this  function  are  put  in 
requisition  for  its  maintenance.  The  respiration  becomes,  under 
these  circumstances,  exceedingly  laborious:  the  nostrils  are  di- 
lated to  their  utmost  extent,  admitting  a  larger  column  of  air,  and 
diminishing  the  resistance  to  its  passage;  the  mouth  is  extended 
for  the  same  purpose;  the  muscles  attached  to  the  head  and  trunk 
act  on  this  last,  draw  up  the  shoulders,  scapulae,  and  ribs,  while 
the  large  muscles  arising  from  the  trunk  and  fixed  in  the  upper 
extremities,  also  assist  in  elevating  the  chest.  The  abdominal 
muscles,  and  the  serrati,  on  the  other  hand,  lend  their  assistance 
in  the  expiratory  exertion. 

The  above-described  muscles  are  the  agents  of  the  physical 
actions,  adapted  to  the  physical  properties  of  the  air,  and  which 
are  made  subservient  to  the  purposes  of  respiration.    But  muscu- 
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lar  action,  can  be  accomplished  only  through  the  agency  of  ner- 
vous stimulation  directed  on  the  muscular  fibre;  and  as  the  mus- 
cles employed  in  respiration  may  be,  and  are,  frequently,  applied 
for  other  objects  than  respiration,  they  ought  of  necessity  to  be  in- 
fluenced by  special  nerves  and  nervous  centres  or  organs,  direct- 
ing their  actions  specifically  to  the  accomplishment  of  the  move- 
ments in  v^^hich  respiration  consists.  Now,  these  muscles  are  sup- 
plied by  diflferent  nerves  having  different  origins,  and  thus  present 
prima  facie  evidence  of  the  exercise  of  different  offices.  The  fact 
is  placed  beyond  question  by  the  admirable  researches  of  Mr. 
Charles  Bell.*  From  his  elaborate  demonstrations,  it  is  made  ap- 
parent, that  the  respiratory  muscles  receive  nerves  having  an 
origin  different  from  those  of  voluntary  motion,  or  of  sensation. 
They  arise  from  a  tract  of  medullary  matter,  in  the  medulla 
oblongata,  placed  between  the  anterior  column  which  presides 
over  voluntary  motions,  and  the  posterior  column  appropriated 
to  sensation.  This  middle  column,  he  has  clearly  proved,  directs 
the  motions  performing  respiration,  and  unites  a  great  number  of 
muscles  in  congenerous  actions  for  the  execution  of  a  variety  of 
movements  connected  with  respiration.  The  nerves  deriving 
their  origin  from  the  respiratory  column  of  the  medulla  oblongata, 
and  which  may  be  designated  as  nerves  of  respiration,  are  the  portio 
dura  of  the  seventh  pair,  the  glQsso-pharyngeal,  a  part  of  the  par  va- 
gum  or  pneumo- gastric,  the  spinal  accessory  of  Willis,  the  phrenic  or 
internal  respiratory,  the  external  thoracic  or  external  respiratory, 
and  hypoglossal.  These  nerves  are  superadded  to  those  of  volun- 
tary movements,  and  are  distributed  to  the  muscles  of  the  face, 
throat,  chest,  and  the  diaphragm,  exciting  their  actions  in  the 
movements  required  for  respiration,  and  connecting  them  in  the 
actions  of  speaking,  laughing,  singing,  crying,  sneezing,  &c.  mo- 
difications of  the  respiratory  motions. 

The  nervous  central  organs  and  nerves  of  respiration,  are  in- 
dependent of  the  brain  in  the  exercise  of  their  functions.  To 
this  circumstance  we  are  indebted  for  the  continuance  of  respi- 
ration and  consequently  of  life,  in  apoplexy,  in  profound  sleep, 
and  in  coma;  in  all  of  which  the  cerebral  functions  are  more  or 
less  suspended.  The  respiratory  muscles  may  also  be  struck  with 
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paralysis,  as  it  respects  voluntary  movements,  yet  preserve  all 
their  mobility  in  the  acts  of  respiration;  and  they  may  be  in- 
versely affected. 

Injuries  of  the  medulla  oblongata  and  superior  portion  of  the 
spinal  marrow,  are  i^ucceeded  by  instantaneous  death,  from  the 
immediate  suspension  of  respiration,  by  the  paralysis  induced  in 
the  respiratory  muscles. 

The  respiratory  motions  are  influenced  to  a  certain  extent  by 
volition,  in  the  production  of  speech,  &c.  but  the  will  is  not  ca- 
pable of  governing  them  so  entirely  as  to  suspend  completely 
their  functions. 

Sect.  II. — Physical  Relations  of  Respiration, 

f  •  ■>         • 

The  atmospheric  air  is  to  the  lungs  what  aliment  is  to  the  sto- 
mach. Its  presence,  in  contact  with  the  mucous  tissue  of  the  pul- 
monary air  cells,  is  essential  to  the  sustentation  of  vital  pheno- 
mena; its  absence  is  productive  of  a  peculiar  painful  sentiment, 
giving  rise  to  an  instinctive  want,  impelling  animals  to  the  acts 
for  its  gratification. 

Respiration  has  for  its  object  the  introduction  of  the  air  into  the 
lungs,  in  which  process  the  physical  properties  of  the  air  are  made 
to  concur.  The  air  by  its  elasticity  audits  pressure,  penetrates  every 
vacuity  to  which  access  is  open,  and  prevents  the  formation  of  a  va- 
cuum. Respiration  consists  of  two  acts,  inspiration  and  expiration. 
Inspiration  is  the  enlargement,  or  dilatation  of  the  pectoral  cavity. 
It  is  accomplished  by  the  descent  of  the  diaphragm  and  the  ele- 
vation of  the  ribs.  A  tendency  to  a  vacuum  is  thus  formed;  the 
air  in  the  pulmonary  vesicles  expands  and  is  rarefied;  and  the 
denser  external  medium,  having  free  admission  by  the  air  con- 
duits leading  into  the  lungs,  rushes  in,  distends  the  lungs,  and 
re-establishes  the  equilibrium.  Inspiration  is  a  mechanical  en- 
largement of  the  cavity  of  the  chest. 

The  contraction  of  the  muscles  ceases;  the  diaphragm  relaxes; 
the  abdominal  viscera  and  muscles  which,  had  yielded  to  its  ac- 
tion, now  react  and  force  it  back  upon  the  thorax;  the  ribs  are 
pressed  downwards  by  the  elasticity  of  their  cartilages;  and  the 
capacity  of  the  pectoral  cavity  is  diminished.  The  lungs  being 
compressed  in  every  direction,  the  air  that  had  entered  in  the 
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expansion  of  the  chest,  is  now  expelled.  This  act  constitutes  ex- 
piration, and  consists  in  a  mechanical  contraction  of  the  thoracic 

cavity. 

Reisseissen  and  other  physiologists  advance  the  opinion,  that 
the  lungs  are  not  passive  in  respiration,  following  merely  in  their 
expansion  and  contraction  the  parietes  of  the  thorax,  but  have 
an  active  participation  in  these  actions.  It  is  not  improbable  that 
the  elasticity  of  the  lungs  may  yield  some  concurrency  in  expi- 
ration, but  it  is  difficult  from  any  recognised  inherent  properties 
of  the  pulmonary  tissue,  to  believe  in  their  constant  resilience  in 
inspiration.  The  few  facts  observed  of  expansion  of  the  lungs  in 
penetrating  wounds  of  the  thorax,  which  are  exceptions  to  a  ge- 
neral rule,  can  be  explained  satisfactorily  on  other  principles. 

The  capacity  of  the  lungs  has  been  very  differently  estimated 
by  physiologists.  In  this  respect  great  diversity  must  of  necessity 
prevail.  The  size  and  capaciousness  of  the  chest  and  lungs  vary 
exceedingly  in  different  individuals,  and  must  prevent  any  uni- 
form and  positive  result. 

The  quantity  of  air  received  into  the  lungs  with  each  inspira- 
tion and  expelled  in  expiration,  has  been  valued  from  three  to 
forty  cubic  inches-,  and  from  fifteen  to  twenty  cubic  inches,  it  is 
now  generally  admitted,  are  the  quantity  of  ordinary  inspiration 
and  expiration.  But  the  lungs  are  not  emptied  at  each  expiration; 
they  continue  expanded  with  air,  and  still  occupy  the  whole  ca- 
vity of  the  thorax.  By  forcible  efforts,  after  an  ordinary  expira- 
tion, an  additional  quantity  of  air  can  be  expelled,  which  Bostock 
estimates  at  one  hundred  and  seventy  cubic  inches,  and  yet  there 
will  remain  in  the  lungs  one  hundred  and  twenty  cubic  inches; 
so  that  by  this  calculation,  the  lungs  in  a  quiescent  state  are  sup- 
posed to  contain  two  hundred  and  ninety  cubic  inches  of  air.  In 
the  act  of  inspiration,  it  has  been  seen,  twenty  additional  cubic 
inches  are  introduced  into  the  lungs;  which  will  give  consequently 
three  hundred  and  ten  cubic  inches  as  the  capacity  of  the  lungs 
in  their  distended  state. 

From  this  valuation  of  the  capacity  of  the  lungs,  it  is  evid'ent 
that  only  a  small  amount  of  the  quantity  of  air  contained  in  them, 
is  changed  in  ordinary  respiration,  by  each  inspiration  and  expi- 
ration. After  expiration,  there  will  remain  nearly  three  hundred 
cubic  inches  in  the  pulmonary  vesicles.     The  air  inhaled  with 


each  inspiration,  it  is  inferrible,  does  not,  then,  immediately  act 
on  the  blood  and  part  with  its  oxygen,  but  is  mixed  with  the  air 
remaining  in  the  pulmonary  cells,  and  gradually  penetrates  into 
the  interior  pulmonary  vesicles  by  a  species  of  circulation  or  in- 
testine movement.  This  circulation  of  the  air  contained  in  the 
pulmonary  vesicles,  and  the  mode  of  its  accomplishment,  have 
not  attracted  the  particular  attention  of  physiologists;  yet  it  is  a 
subject  of  interest,  and  is  connected  with  the  production  of  im- 
portant phenomena. 

The  physical  properties  of  the  air  are  made  subservient  to  the 
performance  of  this  process,  and  it  presents  an  instance  of  the 
employment  by  nature  of  physical  actions  in  the  functions  of  the 
animal  economy.  Respiration,  in  fact,  consists  of  a  combination 
of  physical,  chemical,  and  vital  operations. 

The  manner  in  which  the  air  in  the  lungs  is  changed,  results 
from  the  difference  in  the  temperature  and  density  of  the  inspired 
volume  of  air,  and  that  contained  in  the  pulmonary  vesicles.  In 
warm  blooded  animals  the  heat  imparted  by  the  blood  to  this 
last,  elevates  its  temperature,  rarefies,  expands,  and  disposes  it  to 
escape  externally.  But  the  parietes  of  the  pulmonary  vesicles  are 
resisting  forces,  and  it  is  necessarily  propelled  through  the  bron- 
chial tubes  communicating  with  the  vesicles.  The  volume  of  air  in- 
spired is  of  a  lower  temperature  and  denser.  This,  together  with 
the  general  atmospheric  pressure,  imparts  to  it  a  constant  ten- 
dency to  displace  the  lighter  rarefied  air  of  the  vesicles,  and  to 
prevent  the  vacuum  forming  in  the  lungs,  by  the  expansion  of 
the  chest.  Two  currents  are,  in  this  way,  established  in  the  lungs: 
the  one  consisting  of  the  volumes  of  air  successively  inspired, 
moving  towards  the  interior;  and  the  other,  of  the  volumes  to  be 
successively  expired  moving  towards  the  exterior. 

This  operation,  simple  as  it  appears,  is  connected  intimately 
with,  and  is  productive  of,  numerous  phenomena,  physiological 
and  pathological.  It  furnishes  the  explanation  of  the  influence  the 
temperature  and  density  of  the  atmosphere  exercise  over  respira- 
tion. It  is  well  known  that  a  low  temperature  and  dense  atmos- 
phere are  highly  favourable  to  respiration;  it  is,  then,  performed 
with  ease;  is  slow,  full,  and  deep;  the  organic  functions  are 
invigorated,  and  the  muscular  system  enjoys  great  force  and  ac- 
tivity. 
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A  high  temperature  and  rarefied  atmosphere,  on  the  contrary, 
are  unfavourable  to  respiration;  it  is  oppressed  and  laboured;  is 
hurried  and  short;  the  organic  functions  are  more  or  less  derang- 
ed, and  the  muscular  system  is  enfeebled  and  incapable  of  pro- 
longed efforts. 

In  an  atmosphere  of  low  temperature,  or  maximum  of  density, 
oxygen  is  consumed  in  largest  quantity,  and  a  proportional 
amount  of  carbonic  acid  gas  is  formed.  The  arterial  blood  ac- 
quires at  the  same  time  its  most  vivid  hue,  and  the  venous  blood 
possesses  its  darkest  colour. 

In  an  atmosphere  of  elevated  temperature,  the  consumption  of 
oxygen  is  proportionally  diminished,  and  less  carbonic  acid  is  ex- 
haled; the  hue  of  the  arterial  blood  is  less  brilliant,  and  that  of 
the  venous  blood  less  sombre. 

These  varying  circumstances  proceed  from  the  differences  in 
the  velocity  of  the  currents,  or  in  the  circulation  of  the  pulmo- 
nary air.  When  the  atmosphere  is  of  low  temperature  and  dense, 
it  rapidly  penetrates  into  the  interior,  and  the  contained  air  as  ra- 
pidly escapes.  The  respiratory  process  is,  then,  more  perfect. 
But  when  the  temperature  and  density  of  the  external  medium 
approach  to  that  within  the  lungs,  an  equilibrium  is  established 
between  them,  and  the  currents  changing  the  air  contained  in  the 
pulmonary  vesicles,  are  very  feeble  or  no  longer  exist.  The 
change  of  the  pulmonary  air  is  then  effected  solely  by  the  me- 
chanical action  of  the  parietes  of  the  thorax. 

That  the  air  contained  in  the  lungs  is  changed  in  the  banner 
indicated,  in  the  respiration  of  warm  blooded  animals,  appears  to 
be  confirmed  by  the  mechanism  and  process  of  respiration  in  cold 
blooded  animals.  Their  temperature  being  the  same  as  that  of 
the  exterior  medium,  the  means  we  have  considered  as  complet- 
ing the  respiration  of  warm  blooded  animals,  by  creating  currents 
in  the  air  of  the  lungs,  could  not  be  applicable  to  them,  and  some 
other  process  must  be  brought  into  operation.  Accordingly,  we 
find  the  air  is  introduced,  and  forced  into  their  lungs,  when  they 
possess  these  viscera,  by  a  species  of  deglutition,  accomplished 
by  muscles  provided  for  that  purpose. 

Other  additional  and  interesting  relations  with  physiological 
and  pathological  phenomena,  grow  out  of  the  nrincinle.  I  have 

—  i  A  - 

endeavoured  to  show,  prevails  in  the  respiratory  process,  produc- 


ing the  circulation  changing  the  air  included  in  the  pulmonary 
vesicles.  In  extremely  hot  weather,  and  in  tropical  climates, 
muscular  efforts  are  feeble,  occasion  speedily  lassitude  and  fatigue, 
and  cannot  be  persisted  in  for  any  length  of  time,  without  incur- 
ring the  risk  of  serious  disorders  in  the  functions.  These  effects 
proceed  from  the  imperfect  performance  of  respiration,  and  the 
consequent  defective  decarbonization  of  the  blood,  and  which  are 
caused  by  the  equilibrium  in  the  temperature  of  the  external  air, 
and  that  of  the  lungs,  diminishing,  or  nearly  suspending  the  cir- 
culating currents  of  the  air  introduced  into  the  pulmonary  organs. 
Under  these  circumstances,  severe,  prolonged  exercise,  or  violent 
muscular  exertions,  may  even  occasion  death  from  asphyxia.  At 
the  battle  of  Monmouth,  in  the  revolutionary  war,  June  28th, 
1778,  an  excessively  hot  day,  a  number  of  soldiers  perished  from 
the  effects  of  the  extreme  heat,  and  their  exertions:  they  were 
found  dead  on  the  field,  without  a  wound  having  been  received. 
Most  of  the  sudden  deaths  during  extreme  heats,  amongst  the  la- 
bourers in  our  cities,  attributed  to  drinking  cold  water,  are  pro- 
duced in  this  manner. 

In  pathology,  this  principle  explains  some  well-recognised 
phenomena.  Hepatic  diseases,  and  bilious  disorders,  are  well 
known  to  be  the  prevailing  affections  of  hot  seasons,  and  inter- 
tropical regions.  It  has  been  shown,  that  under  those  conditions 
respiration  is  inefficiently  performed,  and  the  blood  is  not  pro- 
'  perly  decarbonized  by  this  process.  But  as  this  result  must  be 
accomplished  for  the  maintenance  of  healthy  actions,  a  compen- 
sation for  this  defect  must  be  provided,  to  guard  against  this  com- 
mon source  of  danger.  The  liver  is  the  organ  whose  office,  in 
this  respect,  is  in  part,  at  least,  congenerous  with  that  of  the  lungs; 
and  the  secretion  of  bile  is  the  means  effecting  this  object.  Hence 
the  increased  activity  of  this  viscus,  and  the  profuse  secretion  of 
bile  in  warm  climates  and  seasons,  and  the  consequent  frequency 
of  hepatic  and  biliary  disorders. 

In  hot  climates,  fevers  generally  assume  a  malignant  aspect, 
and  are  very  rapid  in  their  course.  These  characters  they  pro- 
bably derive  from  the  imperfect,  or  extremely  diminished  decar- 
bonization of  the  blood,  from  the  suspended  action  of  the  liver; 
while,  from  the  elevated  temoerature  of  the  atmosphere,  respira- 
tion  is  not  capable  of  itself  of  completing  this  process.     Hence 
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the  tendency  of  the  blood  to  what  is  called  its  dissolved  or  putrid 
state,  in  which  it  loses  its  coagulability,  and  presents  its  darkest 
hue:  and  to  this  cause  may  be  due  the  haemorrhagic  efibsion  of 
black  grumous  blood  from  the  mucous  membrane  of  the  stomach, 
bowels,  mouth,  &c.  so  frequent  in  those  fevers. 

The  explanation  that  has  been  given  of  the  principle  accom- 
plishing the  change  the  air  contained  in  the  pulmonary  vesicles 
undergoes,  during  respiration,  and  acting  in  the  manner  described, 
appears  to  me  the  only  one  consistent  with  established  pheno- 
mena, and  adequate  to  effect  it.  It  is  simple,  but  this  is  in  union 
with  the  operations  of  nature  generally;  and,  though  simple  in 
itself,  the  consequences  depending  on  it,  are  seen  to  be  of  the 
most  important  character. 

The  volume  of  air  inhaled  in  each  inspiration,  is  not  immedi- 
ately employed  in  respiration;  it  does  not,  as  soon  as  arrived  in 
the  lungs,  lose  its  oxygen,  and  become  charged  with  carbonic 
acid.  These  changes  occur  only  when  it  has  reached,  and  been 
diffused  through  the  pulmonary  vesicles.  A  certain  amount  of 
air  is  thus  kept  in  reserve  for  the  purpose  of  respiration,  capable 
of  supplying  this  want  for  a  few  moments.  Without  this  provi- 
sion, the  attention  would  be  incessantly  required  for  respiration; 
anhelation  would  constantly  occur  on  the  slightest  efforts,  as  in 
individuals  whose  lungs  have  been  reduced  in  their  capacity  by 
disease,  and  we  should  have  been  disabled  for  use/ul  exertions. 

Trivial  as  this  circumstance  may  appear,  it  is  pregnant  with 
most  important  results,  involving  the  well-being,  the  existence, 
and  the  exercise  of  the  physical  and  moral  endowments  of  man. 
Without  the  provision  in  the  lungs  of  this  excess  of  air  beyond 
the  immediate  demiind  of  respiration,  prolonged  speech,  the  com- 
munication of  the  thoughts  and  sentiments  in  harangues,  would 
be  impossible,  and  eloquence,  the  most  effective  of  the  means  of 
influencing  human  actions,  by  exciting  the  passions,  or  persuading 
the  understanding,  could  have  no  existence.  The  modulation  of 
the  voice  in  song,  a  source  of  pure  and  exquisitely  pleasurable 
sensations,  would  have  been  equally  unknown,  and  the  vocal 
communications  of  our  race  must  have  been  limited  to  simple 
colloquy,  embracing  the  mere  wants  of  existence. 

The  influence  of  this  provision  has  a  still  further  extent.  The 
capability  of  our  physical  efforts  depends  on  this  arrangement.  It 


is  always  proportionate  to  the  size  of  the  chest,  and  to  the  capa- 
city of  the  lungs..  In  every  violent  muscular  exertion,  the  trunk 
becomes  a  point  d'appui,  sustaining  the  efforts  that  are  made.    A 
full  inspiration  is  taken,  the  chest  is  expanded,  and  then  remains 
fixed;  the  diaphragm  is  firmly  and  immoveably  contracted,  anta- 
gonizing the  contractions  of  the  abdominal  muscles;  and  the  glot- 
tis is  closed,  preventing  the  expulsion  of  the  air  from  the  lungs. 
Respiration  is  thus  suspended  momentarily  during  the  period  of 
strenuous  effort;  and  violent   muscular  exertions  must,  conse- 
quently, consist  always  of  successive  efforts.    The  power  of  con- 
tinuing these  efforts,  or  what  is  called  wind^  depends  on  the  ca- 
pacity of  the  lungs,  and  the  amount  of  surplus  air  contained  in 
them  beyond  the  immediate  necessity  of  respiration.     The  con- 
sumption of  the  surplus  stock  of  air  in  the  lungs  during  the  sus- 
pension of  respiration,  causes  the  hurried  breathing  succeeding 
on  prolonged  muscular  efforts;  persons,  it  is  then  said,  are  out  of 
breath.     The  exhaustment  of  the  respirable  air  is  by  this  means 
speedily  compensated. 

The  diminution  of  the  capacity  of  the  lungs  by  disease,  as  in 
hydrothorax,  bronchitis,  phthisis,  &c.  never  fails  to  disable  the 
individual  from  all  active  exercises,  or  muscular  exertions:  he  is 
anhelose  from  the  slightest  efforts,  and  is  condemned  to  a  state 
of  repose.  In  these  cases  the  lungs  contain  no  more  air,  very 
frequently,  than  is  adequate  for  instant  respiration,  and  which 
cannot  be  spared  for  other  purposes.  Even  speech  is  often  diffi- 
cult from  this  cause  in  very  bad  cases. 

Sect.  Ill,— Mechanical  Effects  Resulting  from  the  Respira- 
tory */lcts. 

In  the  animal  economy,  vital,  chemical,  and  physical  actions 
i»re  frequently  combined;  and  each  is  employed  according  as  it 
may  be  appropriate  to  tjie  production  and  maintenance  of  parti- 
cular phenomena.  Respiration  presents  an  example  of  this  com- 
bination. The  mechanical  actions  attached  to  respiration  are  not 
restricted  to  this  function  alone,  but  extend  their  influence  to 
other  functions  and  organs,  and  are  concerned  in  the  production 
of  particular  phenomena,  both  of  the  physiological  and  patholo- 
gical state,  which  cannot  be  properly  understood  without  the  ap- 
preciation of  the  full  extent  of  their  operation. 
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When  the  lungs  expand  in  the  act  of  inspiration,  their  capa- 
city enlarges,  the  compression  exercised  on  thenj  is  removed,  and, 
consequently,  the  resistance  to  the  passage  of  the  column  of  ve- 
nous blood  into  the  lungs,  from  the  right  heart,  through  the  pul- 
monary artery,  is  diminished.  The  blood  passes  with  greater 
velocity,  and  the  ventricle  is  entirely  emptied  with  each  contrac- 
tion. Inspiration  in  (his  manner  expedites  the  movement  of  the 
column  of  blood,  returning  from  all  the  organs  of  the  economy 
through  the  heart,  increases  the  velocity  of  the  venous  circula- 
tion, and  facilitates  the  evacuation  of  the  capillaries  of  the 
viscera.  , 

The  expansion  of  the  chest  in  inspiration  is  thus  an  active  force 
in  conducting  the  circulation.  It  creates  a  tendency  to  the  forma- 
tion of  a  vacuum,  and,  consequently,  gives  a  disposition  to  all  the 
fluids  communicating  with  the  lungs  to  be  drawn,  or  to  rush  into 
them.  This  phenomenon  is  demonstrated  by  the  experiments  of 
Dr.  Barry. 

Expiration,  on  the  contrary,  being  accomplished  by  a  com- 
pression of  the  lungs,  and  attended  with  a  diminution  of  their  ca- 
pacity, opposes  a  resistance  to  the  column  of  venous  blood  pass- 
ing from  the  right  heart  into  the  lungs.  The  blood  escapes  with 
more  difficulty  from  the  ventricle,  which,  in  forced  expiration, 
cannot  expel  its  contents,  and  empty  itself  by  its  contraction. 
The  escape  of  the  blood  from  the  auricle  is  of  course  arrested, 
and  a  remora  is  offered  to  the  venous  circulation,  which  is  felt  in 
the  interior  of  the  viscera,  impeding  their  circulation,  and  the 
emptying  of  their  capillary  vessels. 

The  influence  of  respiration  over  the  circulation  is  thus  seen 
to  be  very  extensive;  and,  though  proceeding  entirely  from  a 
physical  operation,  concurs  very  efficiently  in  the  exercise  of 
this  function. 

It  is  extended  also,  by  this  means,  to  all  the  important  organs 
which  are  modified  by  the  condition  of  the  respiratory  organs, 
and  the  performance  of  this  function.  The  degree  of  this  influ- 
ence is  very  perceptible  in  the  brain.  When  this  organ  is  ex- 
posed by  a  removal  of  a  portion  of  the  cranium,  or  the  hand  is 
placed  on  one  of  the  fontanelles  of  an  infant,  an  alternate  eleva- 
tion and  depression  are  perceptible  in  the  brain,  perfectly  syn- 
chronous With  expnatiuii  aiiil  iij&piialluij.     Tiiis  moiiuu  of  tiie 


brain  proceeds  from  the  sudden  arrest  of  the  blood  in  its  course 
through  the  veins,  caused  by  the  compression  of  the  lungs  in  ex- 
piration, opposing  its  afflux  into  them  from  the  heart;  and  the 
sudden  increase  of  its  velocity,  by  which  the  veins  are  rapidly 
emptied,  produced  by  the  rush  of  blood  into  the  lungs  when 
expanded  in  inspiration.  The  accumulation  of  the  venous  bloq/i 
in  the  brain,  and  the  turgidity  and  swelling  of  the  veins  follow- 
ing on  expiration,  occasion  the  sudden  distention  or  elevation  of 
the  cerebral  structure,  which,  from  its  elasticity,  contracts  on  it- 
self when  the  distending  power  is  withdrawn. 

The  brain,  from  the  large  amount  of  its  circulating  fluid,  the 
size  and  number  of  its  veins,  and  its  vicinity  to  the  heart,  mani- 
fests, in  a  striking  manner,  the  physical  effects  of  respiration  on 
the  circulation.  Other  organs,  especially  the  liver,  experience 
doubtless  similar  effects,  though  they  are  less  obvious. 

The  swelling  of  the  jugular  veins  in  the  neck,  and  the  sanguine 
suffusion  of  the  face  in  forced  and  prolonged  expirations,  are  a 
result  and  an  evidence,  at  the  same  time,  of  the  retardation  the 
blood  experiences  in  the  veins  from  that  act. 

Forcible  efforts  are  attended  with  a  physical  action  on  the  cir- 
culation, of  considerable  power  and  extent.  They  arrest  almost 
entirely  the  course  of  the  blood  through  the  lungs,  and  give  rise 
to  numerous  phenomena.  When  strong  exertions  are  made,  the 
lungs  are  distended  by  an  inspiration,  as  has  been  explained;  the 
air  is  prevented  from  escaping  by  the  occlusion  of  the  glottis; 
and  at  the  same  time  the  expiratory  muscles  contract  with  energy 
and  powerfully  compress  the  lungs.  The  air  contained  in  the 
bronchial  tubes  and  pulmonary  vesicles  cannot  escape;  it  yields 
partially  from  its  elasticity  to  the  compression  it  experiences, 
but  reacts  on  the  mucous  tissue  in  which  the  blood  circulates,  and 
on  the  capillary  and  pulmonary  vessels,  subjecting  them  to  an 
equal  compression.  The  consequence  of  this  action  is  to  propel 
the  blood,  about  entering  the  pulmonary  veins,  with  rapidity 
through  them  towards  the  heart,  and  to  prevent  any  additional 
quantity  arriving  from  the  heart.  The  blood  is  thus  driven  back 
upon,  and  accumulated  in  the  heart,  on  the  side  of  the  lungs, 
while,  from  the  contractions  of  the  muscles,  it  is  propelled  with 
increased  velocity  towards  the  heart,  from  the  extremities.  The 
right  cftyities  often  suffer  from  thi9eytr^mi»  distention:  they  yield 

54 


«t§ 


MECHANICAL   EFFECTS,  &C. 


CHEMICO-VITAL   PHENOMENA   OP    RESPIRATION. 


427 


to  it,  and  enlargement  of  the  right  auricle,  or  ventricle,  and  some- 
times of  both  are  occasioned  by  frequently  repeated  muscular  ef- 
forts of  great  violence,  or  too  long  sustained. 

Should  it  happen  that  the  lungs  are  more  than  usually  con- 
gested with  blood  from  an  existing  irritation  in  them,  and  the 
heart  is  at  the  same  time  acting  with  force,  urging  the  blood  into 
the  pulmonary  tissues,  the  compression  experienced  by  the  mu- 
cous tissue  from  the  contained  air,  may  occasion  a  forcible  exu- 
dation of  the  blood  from  it,  and  give  rise  to  an  attack  of  hae- 
moptysis. 

The  extent  to  which  the  circulation  is  effected  in  muscular  ex- 
ertions, is  the  cause  of  the  injury  every  kind  of  exercise  and  ex- 
ertion is  found  to  occasion  in  the  acute  inflammations  of  the  im- 
portant viscera. 

The  abdominal  viscera  are  subjected  to  a  species  of  oscillatory 
movement,  by  the  alternate  descent  and  rise  of  the  diaphragm. 
This  action  becomes  painful,  and  excitative  of  injurious  effects, 
when  they  are  acutely  inflamed,  as  also  in  the  inflammation  of 
the  peritoneum.  All  exertions  are,  then,  impossible,  or  aggravate 
the  intensity  of  the  disease.  To  obviate  this  effect,  respiration  in 
those  affections  is  performed  chiefly  by  the  ribs;  nature,  by  an  in- 
stinctive operation,  arresting  the  action  of  the  diaphragm. 

A  mechanical  relation  of  a  different  nature  is  attached  to  the 
respiratory  organs,  and  often  affects  deeply  the  exercjse  of  their 
function.  The  lungs,  as  it  respects  their  vesicular  structure,  may 
be  regarded  as  a  great  reservoir  of  air;  and  as  respects  their  vas- 
cular structure,  and  tissue,  permeable  to  the  circulating  fluids,  as 
a  vast  reservoir  of  the  sanguine  humour.  They  are  placed,  on  the 
one  part,  under  the  influence  of  the  muscular  powers  of  respira- 
tion; and  on  the  other,  are  subjected  to  the  forces  moving  the 
fluids  in  the  tissues.  It  has  been  shown  already,  in  what  manner 
the  air  included  in  the  pulmonary  vesicles,  when  acted  on  power- 
fully by  the  expiratory  muscles,  arrests  the  circulation  by  its 
physical  compression.  An  opposite  condition  frequently  prevails. 
The  blood  is  accumulated  in  the  lungs,  under  the  influence  of  ir- 
ritation, or  other  causes,  in  so  large  a  quantity,  as  to  compress  the 
pulmonary  vesicles,  and  prevent  the  admission  of  air  into  them. 
The  area  of  the  lungs,  fitted  for  the  purposes  of  respiration,  is  in 
this  wav  often  rpHiippH  nn«k.Kair  9nA  ae>wy>o^\rr%e*e  A^nn  fnvM >k;»#]« 


and  all  the  functions  are  deranged  from  the  impairment  of  the  re- 
spiratory function. 

The  mucous  tissue  of  the  smaller  bronchi  is  often  the  seat  of  a 
sanguine  congestion  produced  by  irritation;  it  becomes  turgid 
and  thickened  by  the  augmented  quantity  of  blood  invited  into  it, 
and  their  caliber  is  obstructed.  The  passage  of  the  air  through 
them  into  the  pulmonary  vesicles  is  thus  prevented,  and  the  re- 
spiration becomes  excessively  embarrassed.  This  condition  con- 
stitutes one  of  the  forms  of  asthma. 

The  disorder  of  the  function  of  respiration  in  these  cases,  arises 
altogether  from  the  mechanical  difficulty  to  the  admission  of  the 
air  into  the  pulmonary  vesicles,  produced  by  an  excessive  accu- 
mulation of  blood,  either  in  the  pulmonary  capillaries,  or  the  mu- 
cous tissue. 

Sect.  IV  .^Chemico-Vital  Phenomena  of  Respiration, 
The  function  of  respiration  consists  in  a  reciprocal  action  be- 
tween the  air  inspired  into  the  lungs,  and  the  fluids  of  venous, 
chylous,  and  lymphatic  absorption.  This  action  is  principally 
chemical,  but  some  of  the  phenomena  attending  it  cannot  be  ex- 
plained on  the  common  principles  of  chemistry,  and  belong  to 
the  recondite,  unknown  action  of  vital  laws.  The  changes  oc- 
curring in  these  fluids  can  be  described  and  understood  in  a  clearer 
manner  by  treating  them  separately. 

^  \.  Phenomena  Manifested  by  the  Air, 

The  air  inspired  into  the  lungs,  consists  of  79  parts  nitrogen, 
and  21  parts  oxygen;  it  is  cool,  dry,  and  dense.  The  air  ex- 
pired, contains  no  oxygen,  but  its  place  is  supplied  by  carbonic 
acid;  it  is  warm,  loaded  with  vapour,  and  rarefied. 

The  most  important  of  these  phenomena,  and  in  which  respi- 
ration consists,  is  the  disappearance  of  oxygen  from  the  air  in- 
spired, and  the  appearance  of  carbonic  acid  in  the  air  expired. 

Chemists  have  endeavoured  to  determine  the  exact  quantity  of 
oxygen  consumed,  and  of  carbonic  acid  produced  in  respiration. 
The  attempt  to  arrive  at  a  fixed  result  is  nugatory.  It  must  vary 
in  every  individual,  and  in  the  same  individual  at  different  pe- 
riods. The  estimates  have  varied  from  39,534  cubic  inches,  (Allen 
and  hepysjj  to  dl,04U  cuoic  inurics,  ^i»icii/.ied,;  w.  ^*^j^  ■  q 
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consumed  in  twenty-four  hours;  or  from  13,343  grains  to  17,496 
grains. 

The  quantity  of  carbonic  acid  produced  fluctuates  very 
considerably.  It  is,  in  the  greater  number  of  instances,  less 
than  the  amount  of  oxygen  that  disappears,  or  that  would 
be  required  to  form  the  quantity  of  carbonic  acid  produced. 
Taking  45,000  cubic  inches,  as  the  average  of  oxygen  consumed 
in  twenty-four  hours,  and  weighing  15,500  grains,  the  carbonic 
acid  formed  in  the  same  time  will  be  40,000  cubic  inches,  weigh- 
ing 18,600  grains.  The  proportionals  of  this  sum  of  carbonic  acid, 
are  5,208  grains  of  carbon,  and  13,392  grains  of  oxygen,  or  2,100 
grains  less  of  oxygen  than  what  has  disappeared. 

The  manner  in  which  the  oxygen  disappears,  and  the  carbonic 
acid  is  formed,  is  not  known  with  certainty.  The  chemists  have 
generally  conjectured,  that  the  oxygen  united  in  the  lungs  to 
carbon,  ejected  from  the  blood,  and  thus  gave  being  to  the  car- 
bonic acid.  When  it  was  believed,  that  the  quantity  of  oxygen 
consumed  in  respiration,  was  exactly  equivalent  to  the  formation 
of  the  carbonic  acid  contained  in  the  air  expired,  this  opinion  ap- 
peared firmly  established.  More  accurate  experiments  have 
shown  the  fallacy  of  that  statement;  and  it  is  now  known  that 
more  oxygen  is  consumed  than  is  required  for  the  production  of 
the  carbonic  acid  appearing  in  the  air  of  expiration. 

If  the  loss  of  the  oxygen  in  the  inspired  air,  is  not  to  be  ac- 
counted for  by  its  combination  with  carbon  for  the  formation  of 
carbonic  acid,  it  must  be  absorbed  by  the  blood.  Positive  expe- 
riment has  not  demonstrated  the  presence  of  oxygen  in  the  blood 
of  the  pulmonary  veins,  or  arterial  blood,  yet,  that  it  is  contained 
in  that  blood  may  be  rendered  very  conclusive. 

A  general  law  in  nature  is  invariable  in  its  principle;  though 
the  means  of  its  application  are  immensely  diversified.  The  ac- 
tion of  oxygen  on  the  nutritive  humours  is  a  law  of  this  kind, 
and  is  essential  to  the  existence  of  vital  phenomena.  No  ex- 
ception exists  to  this  law.  Now  the  foetus  of  the  viviparous  ani- 
mals has  no  direct  communication  with  the  atmosphere.  It  de- 
rives its  oxygen  indirectly  from  the  mother,  its  blood  in  the  pla- 
centa being  brought  nearly  in  contact  with  the  maternal  blood  in 
the  uterus.  The  two  are  separated  only  by  delicate  membranes. 
Oxygen  iJiUSt,  cOusequeitUy,  exlsi  in  Ihe  maternal  blood,  or  the 


ft»tal  blood  could  not  be  arterialized  by  it  in  the  placenta.  The 
placenta  is  the  respiratory  organ  of  the  foetus,  and  is  analogous  to 
the  bronchise  in  the  larvae  of  the  Batrachiae,  which  derive  their 
oxygen  from  water,  but  have  a  pulmonary  or  aerial  respiration, 
when  developed  into  the  perfect  animal. 

From  another  well-established  fact,  the  presence  of  oxygen 
in  the  blood  is  demonstrated.  The  swim  bladder  of  fish  con- 
tains oxygen,  sometimes  in  great  purity;  and  in  some  fish,  it  is 
furnished  with  an  air-du€t,  evacuating  the  air  excreted  into  it. 
The  oxygen  is  here  furnished  by  the  blood,  and  must  be  derived 
from  respiration. 

The  carbonic  acid  eliminated  in  respiration  is  an  excretion  from 
the  blood.  This  proposition  must  follow  on  the  preceding,  for  if 
the  oxygen  be  not  consumed  in  the  lungs  by  the  formation  of 
carbonic  acid,  this  must  be  discharged  from  the  blood.  The  old 
doctrine  of  La  Grange,  that  oxygen  is  absorbed  by  the  blood,  and 
the  carbonic  acid  is  eliminated  from  it  in  respiration,  and  which 
had  been  abandoned  for  the  theories  of  later  chemists,  appears  to 
be  the  most  accordant  to  the  actual  phenomena  of  respiration. 

The  sums  of  oxygen  consumed,  and  of  carbonic  acid  elicited, 
are  not  the  same  at  all  periods  of  the  twenty-four  hours:  the  max- 
imum is  between  11  A.  M.  andl  P.  M.  and  its  minimum  from 
9  P.  M.  till  about  4  A.  M.  The  quantity  of  carbonic  acid  emitted 
is  also  affected  by  various  causes.  It  is  very  considerably  di- 
minished by  alcohol,  mercury,  and  nitric  acid. 

The  part  that  the  nitrogen  of  the  atmosphere  performs  in  re- 
spiration, is  not  clearly  ascertained.  Most  commonly  it  is  sup- 
posed to  be  entirely  passive,  and,  that  after  parting  with  the  oxy- 
gen, it  is  expelled.  Late  experiments  have,  however,  proved  that 
the  whole  of  the  nitrogen  is  not  always  returned  from  the  lungs; 
and  it  is  further  satisfactorily  demonstrated,  to  be  exhaled  from 
the  blood. 

The  conclusion  of  Sir  Humphrey  Davy,  from  his  researches  on 
this  subject,  that  the  whole  of  the  atmospheric  air  inhaled  is  ab- 
sorbed, and  the  surplus  quantity  beyond  the  wants  of  the  econo- 
my is  discharged,  appears  to  be  the  most  rational  and  the  best  sus- 
tained by  the  facts  positively  ascertained. 

In  what  state  is  the  air  after  its  absorption  in  the  blood,  and 


lb 


430 


CHEMICO-VITAL   PHENOMENA   OP   RESPIRATION. 


CHEMICO-VITAL  PHENOMENA   OP    RESPIRATION. 


431. 


'Mr* 


lift 


I 


they  in  combination?  The  testimony  of  observers  as  to  the 
facts  on  which  this  question  is  to  be  resolved,  is  not  consist- 
ent. The  presence  of  air  in  the  blood  is  asserted  by  numerous 
and  imposing  authorities,  among  whom  are  Hales  and  Haller. 
M.  Krimmer  states  that  the  air  in  the  aorta,  included  between 
two  ligatures,  contained  oxygen,  hydrogen,  and  carbonic  acid. 
Vogel  asserts  that  he  ascertained,  when  blood  was  placed  under 
the  receiver  of  an  air-pump,  that  carbonic  acid  gas  escaped  from 
it.  Sir  Everard  Home  and  Mr.  Brande  repeated  the  same  expe- 
riment, and  with  the  same  result.  The  proportion  they  obtain- 
ed, was  two  cubic  inches  of  the  gas  for  every  ounce  of  blood. 
Opposed  to  this  testimony  is  that  of  Dr.  John  Davy,  who  declares 
that  he  has  not  been  able  to  discover  any  disengagement  of  air 
from  blood  subjected  to  the  air-pump.  He  further  asserts  that  he 
has  added  carbonic  acid  to  blood  and  to  serum,  in  the  proportion 
of  a  fourth  of  a  cubic  inch  to  the  ounce,  that  it  has  been  complete- 
ly absorbed  by  those  liquids,  and  yet,  when  they  were  made  to 
eoagulate  at  a  temperature  of  200°,  Fahr.  no  gas  was  disengaged. 
Dr.  Staples,  of  this  city,  at  my  request,  did  me  the  favour  to  re- 
peat the  examination  of  blood,  immediately  after  it  was  drawn 
from  a  vein,  with  the  air-pump.  The  result  corresponded  with 
the  observations  of  Dr.  Davy,    ^o  air  was  extricated. 

Other  gases  besides  the  components  of  the  atmosphere,  when 
introduced  into  the  lungs  are  absorbed  into  the  blood.  Thus  hy- 
drogen mixed  with  oxygen,  to  form  a  factitious  atmosphere  is 
found  to  be  absorbed.  The  same  occurs  with  nitrous  oxide,  and 
which  thus  produces  its  intoxicating  effects.  The  vapour  of  sul- 
phuric ether,  when  inhaled  in  the  same  mode,  displays  in  a  few 
seconds  its  action  on  the  brain.  It  is  most  probable  that  many 
other  matters  assuming  the  state  of  vapour,  may  be  introduced  in 
this  way  into  the  system. 

The  most  probable  inference,  at  least  until  the  facts  are  more 
decidedly  verified,  is,  that  the  air  when  absorbed  enters  into  com- 
bination with  the  blood;  and  the  oxygen  and  azote  are  disengaged 
in  the  intimate  structure,  as  they  may  be  required  for  the  wants 
of  the  organism,  by  the  forces  that  govern  the  molecular  actions 
of  the  nutritive  and  secretory  functions.  The  carbonic  acid  is  in 
like  manner  combined  with  the  blood,  which  receives  it  in  the 
intimate  structure,  when  it  is  disengaged  in  the  same  molecular 


actions,  incessantly  changing  every  tissue  of  the  organism.  Let 
it  be  remembered,  however,  that  this  view  embraces  only  an  opi- 
nion, and  is  not  a  statement  of  phenomena,  a  knowledge  of  which 
alone  constitutes  science.    Vhe  phenomena  are  yet  unknown. 

Should  this  view  be  sustained  by  further  observations,  and 
the  combination  of  the  atmospheric  air  and  carbonic  acid  with  the 
blood  be  completely  established,  the  mucous  tissue  of  the  bron- 
chiae,  it  will  be  readily  admitted,  partakes  actively  in  the  process. 
It  may  even  now  be  regarded  as  performing  for  respiration,  a 
part  somewhat  analogous  to  that  of  the  gastro-intestinal  mucous 
tissue,  in  the  digestive  processes.  The  absorption  of  the  air  is  in- 
fluenced to  a  considerable  extent  by  the  condition  of  the  bronchial 
mucous  membrane,  and  the  elimination  of  the  carbonic  acid  being 
entirely  an  excretory  process,  is  a  part  of  the  function  it  executes. 

The  vapour  that  appears  in  the  air  of  respiration,  is  an  exha- 
lation or  excretion  from  the  bronchial  mucous  membrane.  It  con- 
sists of  the  watery  portion  of  the  blood,  often  impregnated  with 
volatile  and  odorous  principles  that  have  been  inti*oduced  into  the 
economy.  It  possesses  considerable  analogy  with  the  perspira- 
tion; like  that  fluid,  its  usual  state  is  insensible  vapour,  but  under 
certain  circumstances,  is  poured  out  in  considerable  quantity, 
forming  oedema  of  the  lungs,  and  even  causing  suffocation. 

The  bronchial  mucous  membrane  by  its  exhalent  function,  ap- 
pears to  exercise  a  depuratory  ofiBce.  Numerous  foreign  sub- 
stances introduced  into  the  blood,  are  eliminated  through  this 
route,  especially  those  of  a  volatile  nature.  Garlic,  camphor, 
musk,  assafoetida,  and  other  odorous  matters,  can  be  perceived  in 
the  breath  for  several  hours  after  they  have  been  taken.  Ma- 
gendie  injected  into  the  veins  of  an  animal  phosphorated  oil;  the 
phosphorus  exhaled  from  the  lungs  inflamed  by  the  contact  of 
the  air,  and  the  animal  expired  flame.  It  is  most  probable  that 
many  expectorants  excite  the  bronchial  secretion,  from  being  re- 
jected from  the  economy  through  this  surface. 

§  8.  Phenomena  Manifested  by  the  Blood  in  Respiration. 

The  blood  consisting  of  the  humours  of  venous,  chylous,  and 
lymphatic  absorption,  mingled  together  in  the  right  cavities  of 
the  heart,  passes  into  the  lungs  through  the  pulmonary  artery  of 
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the  atmospheric  air,  this  colour  is  changed  into  ^bright  scarlet  ot 
vermilion,  which  is  preserved  in  the  passage  of  the  blood  through 
the  pulmonary  veins,  the  left  cavities  of  the  heart,  and  the  arte- 
ries, until  it  arrives  in  the  intimate  structure  of  the  organs  of  the 
economy.  This  vermilion  hue,  the  characteristic  of  arterial 
blood,  is  lost  during  the  processes  of  nutrition;  and  of  the  organic 
actions,  for  which  arterial  or  oxygenized  blood,  is  alone  adapted. 
These  actions  cease,  and  life  becomes  immediately  extinct,  in  the 
higher  animals,  in  all  the  organs  into  which  blood  of  a  black  co- 
lour, or  unoxygenized  by  respiration  penetrates. 

The  change  of  colour  experienced  by  the  blood  in  the  pro- 
cess of  respiration,  or  its  conversion  from  venous  into  arterial 
blood,  is  the  most  obvious,  and  the  one  chiefly  appreciable  by  ob- 
servation. This  change  is,  however,  limited  exclusively  to  the 
colouring  matter  of  the  red  globules.  But,  it  is  not  to  be  pre- 
sumed that  this  is  the  only  element  of  the  blood  that  undergoes  a 
modification.  Many  animals  are  devoid  of  red  blood,  yet  oxygen 
is  as  requisite  to  perfect  their  sanguine  or  nutritive  humour,  as  it 
is  to  the  preparation  of  coloured  blood. 

The  formation  of  arterial  blood,  or  the  proper  nutritive  fluid, 
is  the  object  accomplished  by  respiration,  and  is  the  completion 
of  those  transformations  the  nutritive  elements  of  the  aliment  un- 
dergo, before  they  are  capable  of  becoming  organized  and  of  ma- 
nifesting vital  phenomena.  The  changes  experienced  by  venous 
blood,  in  its  conversion  into  arterial  blood  by  respiration,  are  si- 
multaneous with  the  alterations  efiected  in  the  air  inspired  into 
^  the  lungs,  and  which  have  already  been  described.  The  venous 
blood  loses  carbon  and  watery  vapour,  which  are  imparted  to  the 
air  expired,  and  the  arterial  blood  obtains  oxygen,  which  disap- 
pears from  the  air  inspired. 

In  the  chemical  doctrine  of  respiration,  the  elimination  of  car- 
bon was  assigned  as  the  only  change  the  blood  experienced;  and 
the  oxygen  served  no  other  object  than  to  facilitate  this  opera- 
tion, by  combining  with  the  carbon  in  the  lungs.  This  opinion 
still  continues  to  be  advocated. 

In  treating  of  the  changes  sustained  by  the  air  in  respiration, 
it  has  been  shown  that  more  oxygen  is  consumed  than  is  required 
for  the  formation  of  the  carbonic  acid  generated.  If  the  elimina- 
tion of  carbon  alone  from  the  blood  was  the  only  object  of  respi- 
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ration,  in  the  immense  variety  of  means  by  which  nature  accom- 
plishes her  designs,  we  might  expect  to  find  some  one  instance, 
where  this  result  was  obtained  without  the  aid  of  oxygen,  as  car- 
bon could  be  rejected  in  many  other  modes,  than  by  its  combina- 
tion with  oxygen.  The  formation  of  bile  presents  an  instance  of 
the  decarbonization  of  the  blood  in  another  manner,  and  which 
is  in  part  adjuvant  to  the  lungs  in  this  office.  But,  amidst  all  the 
infinity  of  living  beings,  and  the  endless  diversity  of  vital  pheno- 
mena, not  an  example  can  be  adduced  in  which  the  absorption  of 
oxygen  is  not  indispensable  to  existence,  or  life  is  maintained  by 
a  simple  decarbonization  of  the  blood,  or  nutritive  humour. 
Oxygen,  it  is  to  be  presumed,  sustains  a  more  important  and  im- 
mediate agency,  in  the  production  of  vital  phenomena,  than 
merely  as  the  agent  for  separating  carbon  from  the  blood. 

What  properties  the  blood  acquires  in  respiration,  so  essential 
to  the  maintenance  of  vital  phenomena,  or  in  what  manner  they 
act  in  the  production  of  those  phenomena,  are  questions  it  is  not 
in  the  reach  of  our  science  to  resolve.  Facts  are  wanting  to  jus- 
tify any  positive  conclusions,  and  observations  and  experiments 
are  so  little  applicable  with  our  present  means,  as  to  fail  us  in 
this  research.  John  Hunter  appears  to  suppose  he  has  explained 
this  question,  by  asserting,  that  "  breathing  seems  to  render  life 
to  the  blood,  and  the  blood  continues  it  in  every  part  of  the 
body."  But,  when  this  explanation  is  reduced  to  its  true  value, 
it  is  no  more  than  the  simple  truism,  that  respiration  is  necessary 

to  life. 

An  uninterrupted  affluence  of  arterial,  or  oxygenized  blood, 
into  the  capillary  system,  and  intimate  structure  of  the  organs,  is 
an  absolute  condition  of  vitality  in  all  the  higher  animals.  In  the 
lower  animals,  the  dependance  is  not  less  absolute,  though  not  as 
immediate.  When  this  supply  is  arrested,  or  venous,  or  black 
blood  penetrates  the  capillary  system,  and  intimate  structure,  the 
molecular  movements,  the  proximate  cause  of  vital  phenomena, 
instantly  are  arrested.  Now,  the  nutritive  elements  introduced 
with  the  aliment,  destitute  of  vital  activity,  and  which  we  have 
traced  in  their  course  through  the  digestive  apparatus  into  the 
circulating  system,  acquire  their  organization  by  those  molecular 
actions,  and  receive  their  susceptibilitv  to  manifest  vital  pheno- 
mena: that  is,  they  are  endowed  with  the  power  we  have  desig- 
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Dated  irritability.  That  oxygen  is  essential  to  the  completion  of 
the  metamorphoses  of  the  nutritive  principles  from  dead,  into 
living  matter,  and  the  development  of  irritability,  is  a  very  pro- 
bable conjecture;  but  it  cannot  be  affirmed  with  positiveness,  for 
it  is  not  susceptible  of  demonstration  by  experiment. 

Goodwyn  supposed  the  suspension  of  respiration  proved  fatal 
from  the  incapacity  of  black  blood  to  stimulate  the  heart,  the  con- 
tractions of  which  ceased  when  it  no  longer  received  arterial 
blood.  Bichat  has  shown  this  supposition  to  have  been  erroneous. 
The  cessation  of  the  action  of  the  heart  proceeds  from  the  loss  of 
its  capacity  to  be  stimulated,  from  the  suspension  of  its  interior 
molecular  movements,  when  black  blood  has  penetrated  into  its 
intimate  structure  through  the  coronary  arteries.  The  heart, 
then,  dies,  as  all  the  other  organs  die,  when  they  receive  black, 
in  the  place  of  arterial  blood.  Until  this  state  has  actually  oc- 
curred, the  heart  continues  to  contract  under  the  stimulation  of 
black,  as  well  as  by  that  of  red  blood. 

The  influence  of  arterial  blood  in  maintaining  vital  phenomena, 
can  be  explained  in  no  other  mode,  than  the  one  or  the  other  hy- 
pothesis: either  its  agency  in  the  production  of  vital  susceptibility 
or  irritability;  or  the  necessity  of  its  excitation  to  the  mainte- 
nance of  the  organic  actions. 

As  venous  blood  is  equally  capable  with  arterial  to  stimulate 
the  heart,  and  provoke  its  contractions,  it  is  not  probable,  that  its 
arrival  in  the  capillaries,  and  intimate  structure  of  the  tissues, 
proves  so  instantaneously  destructive,  simply  from  its  inferior 
stimulant  properties.  Besides,  it  would  be  easy  to  compensate 
this  diminished  excitation,  by  exterior,  or  artificial  excitement; 
but  it  is  well  known,  that  when  arterial  blood  is  not  received  into 
the  capillaries,  no  excitement,  however  powerful,  is  capable  of 
producing  the  slightest  impression.  Every  examination  therefore 
tends  to  increase  the  probability,  that  the  presence  of  oxygen  in 
the  blood  is  an  indispensable  requisite  to  the  development  of  ir- 
ritability, or  the  assumption  of  the  capacity  for  vital  phenomena 
by  the  nutritive  principles  in  the  act  of  becoming  organized. 

The  nervous  system  is  supposed,  very  generally,  to  exert  some 
immediate  agency  in  accomplishing  the  changes  experienced  by 
the  blood  in  respiration.  In  what  this  agencv  consists,  is  not 
clearly  expressed;  but,  as  far  as  can  be  collected  from  the  vague 


expressions  in  which  it  is  described,  it  appears  to  be  regarded  as 
the  operative  power  producing  the  mutual  action  of  the  air  and 
blood  on  each  other. 

When  the  facts  are  closely  interrogated,  they  do  not  sustain  this 
conclusion  so  positively  as  to  justify  its  admission  as  an  axiom.  It 
is  founded  on  the  well-known  experiment  of  the  division  of  the 
eighth  pair  of  nerves,  or  par  vagum.  When  the  inference  was  first 
made,  it  certainly  was  drawn  from  erroneous  data.  The  facts 
were  not  understood.  The  division  was  effected  so  high,  as  to 
involve  the  laryngeal  nerves.  The  muscles  of  the  glottis  were 
paralyzed,  and  the  animal  was  suffocated  from  an  incapacity  to 
expire.  Since  the  recognition  of  this  fact,  the  division  has  been 
made  lower  in  the  neck,  or  an  opening  has  been  made  in  the  tra- 
chea, so  as  to  admit  the  continuance  of  respiration.  The  animal, 
then,  survives  a  longer  period.  Life  has  continued  from  one  to 
twelve  days,  and  Begin  asserts,  he  has  seen  a  dog  live  a  month 
after  the  excision  of  an  inch  of  both  pneumogastric  nerves. 

When  this  experiment  is  performed,  according  to  Professor 
Mayer,  the  number  of  inspirations  and  expirations  diminish  some- 
times one-half,  and  even  one-sixth,  while  the  pulsations  of  the 
heart  remain  natural,  or  are  increased  in  frequency.* 

After  death  from  this  experiment,  the  lungs  are  often  found  to 
be  congested  with  blood,  and  the  bronchial  tubes  to  be  filled  with 
a  sero-mucous  fluid.  A  circumstance  observed  by  Mayer  some- 
times occurs,  and  occasions  a  very  prompt  suffocation.  It  is  the 
entrance  of  the  food  which  has  been  rejected  by  the  stomach  into 
the  glottis,  and  even  into  the  bronchial  tubes,  in  the  mucous  mem- 
brane of  which  it  excites  inflammation,  causing  effusions.  Mayer 
also  found  the  blood  in  the  heart  and  pulmonary  vessels  was  al- 
ways coagulated  firmly,  and  when  the  animal  survived  the  ope- 
ration some  time,  the  coagula  were  white  and  very  dense.t 

The  effect  exhibited  in  the  blood,  by  this  experiment,  is  vari- 
ously stated.  Dupuytren,  Magendie,  and  Legallois,  assert  that 
the  usual  change  of  the  blood  in  respiration  ceases  to  occur,  and 
that  it  escapes  from  the  arteries  dark  or  venous  blood.  Dumas 
and  Blainville  attest  the  contrary  of  this  assertion;  and  Mr.  Bro- 
die  found  that  when  respiration  is  artificially  maintained,  in  a  de* 


♦  Journal  des  Progres,  torn.  iii.  p.  87. 
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capitated  animal,  arterial  blood  is  projected  from  the  arteries. 
It  is  most  probable  some  of  the  causes  obstructing  the  passage  of 
the  air  into  the  lungs,  or  preventing  the  immediate  action  of  the 
air  on  the  blood,  and  which  was  overlooked,  was  the  true  cause 
of  the  dark  colour  of  the  blood  in  the  arteries,  as  related  by  the 
first  named  observers. 

The  conclusion  inferred  from  this  experiment,  that  nervous 
influence  was  essential  to  hsematosis,  or  the  accomplishment  of 
the  action  of  the  air  and  blood,  in  respiration,  is  not  authorized 
by  the  phenomena  attending  it,  more  correctly  ascertained  by 
additional  observations.  The  immediate  cause  of  death  is  suffoca- 
tion, which  appears  to  be  induced  in  various  manners.  1st.  It 
proceeds  in  some  instances  from  paralysis  of  the  glottis.  2d.  It 
has  followed  from  obstruction  of  the  glottis  by  the  food  regurgi- 
tating from  the  stomach,  and  being  drawn  into  the  larynx  in  in- 
spiration. 3d.  It  is  most  commonly  the  consequence  of  inflam- 
mation of  the  bronchi,  and  effusions  into  them,  obstructing  the 
passage  of  the  air  into  the  air  vesicles,  and  preventing,  by  a  phy- 
sical impediment,  the  due  performance  of  haematosis. 

The  immediate  cause  of  the  congestion  of  blood,  and  collec- 
tion of  mucus  in  the  bronchi,  in  this  experiment,  cannot  be  po- 
sitively explained.  All  the  attending  circumstances  have  not 
been  observed  with  sufficient  accuracy,  and  detailed  with  the 
precision  necessary  to  connect  and  arrange  the  phenomena.  The 
sensibility  of  the  bronchial  mucous  tissue,  the  seat  of  the  sense 
of  want  of  breath,  by  which  the  consciousness  is  warned  of  de- 
fective respiration,  and  called  upon  to  excite  the  movements  ne- 
cessary for  its  relief,  must  be  very  seriously  impaired.  The  irri- 
tation produced  by  the  accumulation  of  mucus  in  the  bronchi  is 
not  perceived,  and  the  movements  performing  expectoration  are  of 
course  not  provoked  for  its  expulsion.  The  muscular  fibres  of  the 
bronchi,  which  doubtless  assist  in  propelling  the  mucus  along  the 
bronchial  tubes,  especially  the  smaller  ones,  must  be  likewise  pa- 
ralyzed, disposing  also  to  the  accumulation  of  mucus  in  the  lungs. 
But  the  irritation  excited  in  this  manner,  tends  to  increase  the 
secretion,  and  thus  to  augment  the  obstruction  of  the  bronchi. 
Hsematosis  consequently  is  rendered  imperfect,  the  decarboniza- 
tion  and  oxygenation  of  the  blood  gradually  cease,  and  the  cir- 
culating tluid  tinally  enters  the  arteries  in  its  venous  state.  Death 


then  ensues  from  the  presence  of  venous  or  dark  blood  in  all  the 
organs,  whose  functions  can  no  longer  be  maintained.    The  exa- 
mination of  the  blood  in  the  arteries,  during  the  progress  of  this 
experiment,  when  the  animal  does  not  perish  suddenly  from  ob- 
struction of  the  glottis,  proves  this  gradual  change  really  to  oc- 
cur; and  there  is  every  reason  to  believe  it  will  be  found  to 
correspond  precisely  with  the  rapidity  and  extent  of  the  effusion 
into  the  bronchi  and  air  vesicles.  Thus,  the  loss  of  sensibility  in 
the  bronchial  mucous  membrane,  occasions  an  accumulation  of 
mucus  in  the  bronchial  tubes,  blocking  up  their  caliber,  and  pre- 
venting the  action  of  air  on  the  blood;  and  the  blood  undecarbon- 
ized  and  unoxygenated,  passing  to  the  brain,  diminishes  still  fur- 
ther the  sensibility,  and  confirms  the  fatal  result.  The  immediate 
cause  of  death  in  this  experiment,  when  it  does  not  arise  from 
paralysis  and  obstruction  of  the  glottis,  is  the  same  as  occurs  in 
acute  bronchitis,  pneumonia,  and  oedema  of  the  lungs— a  suspen- 
sion of  respiration  and  haematosis,  from  a  mechanical  obstruction 
of  the  bronchial  tubes  and  pulmonary  air  vesicles. 

In  the  change  of  the  blood  from  the  venous  to  the  arterial 
state,  its  capacity  for  heat  is  increased.  According  to  Crawford, 
the  proportion  between  them,  is  as  114.5  to  100.  Dr.  Davy  states 
the  relative  difference  at  913  to  903.  The  increased  capacity  of 
arterial  blood  may  be  explained  by  the  loss  of  carbon  or  the  ab- 
sorption of  oxygen,  or  by  both  combined. 

The  blood  also  acquires  an  increase  of  temperature,  or  of  sen- 
sible heat  in  respiration,  though  it  is  not  considerable.  From  the 
experiments  most  to  be  relied  on,  it  would  appear  the  blood  in 
the  left  cavities  of  the  heart,  is  from  1°  to  2°  F.  higher  tempera- 
ture than  in  the  right  cavities. 

The  preceding  are  the  facts  observed  in  the  blood,  connected 
with  respiration.  Others  doubless  occur,  but  are  too  obscure  to  be 
detected.  These  phenomena  constitute  haematosis,  or  the  forma- 
tion of  the  sanguine  nutritive  humour,  destined  to  support  the  vital 
actions,  and  to  maintain  the  nutritive  and  secretory  functions.  The 
accomplishment  of  h^matosis  is  the  object  of  the  respiratory  func- 
tion, and  is  the  last  in  the  series  of  changes  the  nutritive  princi- 
ples are  subjected  to,  in  their  transition  from  the  dead  to  the  liv- 
ing state,  preparing  them  to  perform  their  part  in  organized  struc- 
tare,    ifte  nutritive  eiemenis,  wiucn  ii.  ia  uut  «  »iw»^^»*i.  t-uiy^viai-o 
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to  suppose  are  organic  atoms,  are  introduced  into  the  digestive 
apparatus  dead  matter;  they  pass  through  the  different  operations 
already  detailed,  and  being  converted  into  the  sanguine  nutritive 
humour,assume,by  theactof  nutrition,  vital  properties;that  is,  they 
are  endowed  with  irritability,  or  the  capacity  to  react  on  the  im- 
pression of  stimuli.  Now  the  capacity  or  disposition  to  acquire 
this  property,  is  conferred  by  the  function  of  respiration.  It  is 
by  no  means  improbable  that  this  result  is  connected  with  the  ac- 
tion of  oxygen  absorbed  into  the  blood;  but  of  this  fact  it  is  not 
in  the  power  of  any  known  means  of  research  to  afford  positive 
evidence.  It  is  an  inference  circumstances  vindicate.  An 
atmosphere,  for  instance,  destitute  of  its  due  degree  of  oxygen, 
from  impure  exhalations,  or  the  excessive  crowding  of  a  number 
of  individuals  in  a  confined  space,  becomes  highly  deleterious, 
creating  disease  of  a  fatal  tendency.  Defective  haematosis  is  pro- 
duced, the  nutritive  elements  are  not  prepared  for  the  purpose  of 
vitality,  nutrition  is  suspended,  the  vital  phenomena  are  impair- 
ed, and  the  structure  assumes  a  strong  disposition  to  decomposi- 
tion. 

The  interruption  of  haematosis,  produced  either  by  the  sus- 
pension of  respiration  in  any  mode,  or  a  deficiency  of  oxygen 
in  the  respired  air,  produces  asphyxia  or  a  suspension  of  consci- 
ousness, sensibility,  and  an  obvious  diminution  of  irritability.  If 
this  state  be  not  very  speedily  remedied,  death  ensues,  in  conse- 
quence of  venous  blood  penetrating  into  the  brain,  heart,  and 
other  organs,  and  the  consequent  extinguishment  of  the  irritabi- 
lity of  the  organs  essential  to  life. 


Sect.  V. — Pathological  Conditions  of  the  Function  of  Res- 

piratioji. 

A  function  depending  on  the  performance  of  so  complicated  an 
apparatus,  and  the  concurrence  of  so  many  organs,  must  neces- 
sarily be  exposed  to  suffer  derangement  from  numerous  causes. 
The  function  of  respiration  may  be  placed  in  a  pathological  state, 
or  morbidly  deranged,  by  any  of  the  following  causes.  1st.  Ob- 
struction of  the  air  passages  transmitting  the  air  into  the  interior 
of  the  lungs.  2d.  A  morbid  condition  of  the  nervous  apparatus 
of  respiration,  aflecting  the  movements  of  the  respiratory  mus- 
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cles.  3d.  Disorder  or  irregularity  in  the  circulation  or  its  appa- 
ratus. 4th.  Pathological  states  of  the  bronchial  mucous  mem- 
brane and  bronchial  tubes.  5th.  Pathological  states  of  the  pa- 
renchymatous structure  of  the  lungs.  6th.  Pathological  states 
of  the  pleurae  or  envelope  of  the  lungs  and  lining  membrane  of  the 
thorax.  7th.  The  properties  of  the  atmosphere,  or  the  medium 
of  respiration. 

§  1.  Obstruction  of  the  •dir  Passages, 

Obstruction  of  the  air  passages  occurs  in  a  variety  of  modes. 
The  accidental  introduction  into  them  of  different  solid  sub- 
stances, has  frequently  proved  a  cause  of  asphyxia.  They  are  to 
be  removed  by  surgical  operations.  The  trachea  may  be  so  much 
compressed  by  food  or  other  matter  lodged  in  the  oesophagus,  as 
to  embarrass  very  seriously  the  respiratory  process;  asphyxia  has 
in  some  instances  proceeded  from  this  cause. 

Suppuration  occurring  beneath  the  fascia  cervicalis,  and  diffus- 
ed through  the  cellular  tissue  of  the  neck,  may  occasion  a  com- 
pression of  the  trachea,  impeding  respiration.  A  fatal  instance  of 
this  kind,  occurred  in  the  practice  of  the  late  Professor  Wistar. 
An  abscess  between  the  trachea  and  oesophagus,  has  also  been  the 
cause  of  a  fatal  obstruction  of  the  trachea.* 

The  most  common  cause  of  obstructions  in  the  air  passages, 
proceeds  from  the  effects  of  irritation  developed  in  the  mucous 
membrane  by  which  they  are  covered.  The  tumefaction  of  this 
membrane  resulting  from  its  inflammation  and  congestion,  or 
from  suppuration,  filling  up  the  fauces,  and  extending  to  the  glot- 
tis and  larynx,  rendering  them  impervious  to  the  air,  is  the  prin- 
cipal cause  of  the  danger  attending  the  anginose  affections. 

In  individuals  highly  characterized  by  the  lymphatic  tempera- 
ment, or  who  possess  the  leucophlegmatic  diathesis,  irritation  of 
the  laryngeal  and  pharyngeal  mucous  membrane,  has  a  strong 
tendency  to  the  production  of  sero-lymphatic  effusion  into  that 
tissue,  producing  an  oedematous  state  of  it.  When  this  occurs  at 
the  glottis,  the  rima  is  blocked  up,  and  suffocation  rapidly  ensues. 
I  have  seen  patients  of  this  character  in  the  most  imminent  daii- 
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ger  of  suffocation,  in  a  few  hours  from  the  commencement  of  the 
attack.  The  effusion  sometimes  distends  the  mucous  tissue  at  the 
root  of  the  epiglottis,  forming  a  small  floating  pouch.  With  each 
inspiratory  effort  it  is  drawn  into  the  glottis,  occasioning  great 
difficulty  in  inspiration,  though  not  in  expiration.  If  not  speedily 
relieved,  the  danger  of  suffocation  is  imminent,  and  the  patient 
may  be  suddenly  destroyed  from  the  pouch  becoming  firmly  en- 
gaged in  the  rima.  These  two  forms  of  angina  have  been  mis- 
taken for  spasmodic  croup,  the  oedematous  state  of  the  mucous 
membrane  having  been  overlooked. 

In  children,  whose  blood  is  rich  in  fibrin,  when  the  mucous 
tissue  of  the  larynx  and  trachea  is  affected  with  inflammation,  a 
fibrinous  exudation  is  thrown  out,  forming  an  adventitious  mem- 
brane, which,  in  most  instances,  entails  a  fatal  result,  though  oc- 
casionally a  recovery  takes  place,  from  the  detachment  and  ex- 
pulsion of  the  membrane.  The  formation  of  this  membrane  is  the 
peculiar  and  distinguishing  character  of  croup. 

The  mucous  membrane  lining  the  glottis,  when  irritated,  is 
often  rendered  very  turgid,  from  the  congestion  of  blood  induced 
in  it.  The  narrowing  of  the  rima  produces  in  respiration  and 
coughing,  a  sound  very  analogous  to  that  occurring  in  croup. 
This  affection  is  in  consequence  frequently  mistaken  for  that  dis- 
ease. It  may  be  distinguished  from  croup  by  the  suddenness  of 
the  attack,  and  the  absence  of  febrile  symptoms.  It  is  easily  re- 
medied by  an  emetic,  local  or  general  depletion,  warm  bath,  or 
other  means  creating  a  revulsion  of  the  circulating  fluid. 

A  very  nervous  temperament  will  sometimes  dispose  the 
muscles  of  the  glottis  to  be  affected  with  spasms,  from  irritation 
of  its  mucous  tissue.  It  is  most  common  with  delicate  females.  I 
do  not  know  of  its  occurrence  in  children,  with  whom  this  tem- 
perament is  seldom  developed.  This  affection  embarrasses  respi- 
ration, and  causes  symptoms  creating  alarm,  but  is  seldom  dan- 
gerous. 

§  2.  Pathological  States  of  Respiration  depending  on  Nervous 
Organs  and  Muscular  System  of  Respiration. 

The  disorders  of  the  respiratory  function  depending  on  this  ca- 
tegory are  obscure  and  but  little  understood.  Respiration,  it  has 
been  shown,  is  accomplished  by  certain  muscles;  but  muscular 


contraction  implies  the  intervention  of  nervous  organs;  and  those 
appropriated  to  the  respiratjjry  movements  have  been  very  clearly 
demonstrated  by  Mr.  Charles  Bell.  Now,  any  undue,  irregular  and 
pathological  actions  of  those  organs  must  disturb  the  muscular 
movements  performing  respiration,  depending  on  those  organs, 
and  that  function  be  proportionally  deranged. 

The  moral  affections  modify  the  movements  of  respiration, 
through  its  nervous  organs,  and  hence  they  are  expressive  of  the 
moral  emotions  which  influence  the  function  of  respiration.  Of 
this  nature  are  the  movements  of  crying,  laughing,  sighing,  sob- 
bing, and  ia  part  gaping.  These  appear  occasionally  in  disease, 
as  a  part  of  the  morbid  phenomena,  and  furnish  indications  of 
utility.  Sneezing  is  a  convulsion  of  the  respiratory  muscles,  pro- 
ceeding from  irritating  impressions  on  the  nasal  mucous  mem- 
brane, but  transmitted  to  the  muscles  through  the  respiratory 
nervous  system.  It  enters  also  into  the  pathological  state,  inter- 
fering not  only  with  the  comfort,  but  even  threatening  the  exist- 
ence of  the  patient.  - 

Pertussis  .or  hooping  cough  is  a  bronchial  affection,  accompa- 
nied with  convulsive  coughing,  which  is  its  distinguishing  pecu- 
liarity. The  last  feature  is  derived  from  an  affection  of  the  nerv- 
ous respiratory  organs.  This  sometimes  continues  long  after  the 
bronchial  disease  has  disappeared;  and  on  the  contrary,  the  bron- 
chial affection  sometimes  continues  after  the  nervous  affection  has 

ceased.  ^ 

Singultus  or  hiccough  is  a  convulsive  contraction  of  the  dia- 
phragm, and  must  undoubtedly  proceed  from  the  origin  of  the 
,  phrenic  nerve.  The  exciting  irritation  of  hiccough,  is  often  cer- 
tainly in  the  gastric  mucous  surface,  as  it  is  a  common  conse- 
quence of  an  overloaded  stomach;  but^its  immediate  cause  is  to 
be  looked  for  in  the  nervous  centres  connected  with  the  dia- 
phragm. The  influence  of  sudden  moral  impressions  in  suspend-' 
ing  it,  when  slight,  is  an  evidence  of  the  correctness  of  this  opi- 
nion. In  fevers,  attended  with  signs  of  meningeal  inflammation 
at  the  base  of  the  brain,  medulla  oblongata,  and  spine,  hiccough 
is  a  very  frequent  attendant,  is  exceedingly  uncontrollable,  and 
generally  a  fatal  symptom. 

In  tetanus  and  hydrophobia,  the  fatal  termination  proceeds  im- 
mediatelv.  in  manv  instances,  it  is  supposed,  from  the  violence  of 
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the  spasms  aflfecting  the  muscles  of  respiration,  preventing  the 
performance  of  that  function.  The  patient  expires  from  suffoca- 
tion, - 

Dyspnoea  or  difficult  breathing,  is  a  symptom  occasionally  in- 
duced by  affections  of  the  respiratory  nervous  organs.  I  have 
seen  it  having  this  origin  in  some  cases  of  fever,  with  adynamic 
and  ataxic  characters,  in  which  the  cerebral  meninges  were  highly 
irritated,  and  serous  effusions  existed  at  the  base  of  the  brain.  In 
a  young  woman  in  the  Alms-house  Infirmary,  this  symptom  was 
strongly  marked.  In  the  course  of  the  disease  the  head  had  severely 
suffered  from  intense  pain;  the  lower  half  of  the  conjunctiva  was 
deeply  injected,  and  the  lower  segment*  of  the  cornea  became 
opaque;  the  eyeball  had  a  constant  tendency  to  roll  upwards  un- 
der the  lids.  Towards  the  close  of  the  second  week,  paroxysms 
of  dyspncea  would  suddenly  seize  her,  continuing  from  three  to 
five  minutes,  in  recovering  from  which  she  would  mention  she  .^^ 
had  thought  she  was  going  off  in  that  spell.  The  paroxysms  in-  '^ 
creased  in  frequency  and  violence,  and  in  the  third  day  from  their 
appearance,  she  expired  in  one  of  unusual  severity.  No  affection 
of  the  lungs  or  heart  existed  to  explain  the  dyspnoea,  but  the 
meninges  were  highly  inflamed  with  copious  effusions.  The  state 
of  the  eyeball  connected  with  this  symptom,  are  corroborative  of  ^ 
the  views  of  Charles  Bell. 

This  symptom,  in  other  cases  of  a  similar  nature,  I  have  suc- 
cessfully treated  by  reiterated  leeching  and  cupping  on  the  sides 
of  the  neck  and  behind  the  ears. 

Some  obscure  cases,  attended  with  pulmonary  symptoms,  that 
have  occurred  in  my  practice,  I  am  disposed  to  regard  as  affections 
of  the  respiratory  nervous  organs.  The  following  is  an  abstract  of 
one  of  those  cases.  A  lady  who  had  suffered  considerable  anxiety 
of  mind,  and  was  accustomed  to  drink  very  strong  coffee  to  excess, 
after  exposure  in  a  cold  room  recently  painted,  experienced  a  sen- 
^  sation  of  oppression  and  weight  at  the  chest,  with  difficulty  of 
breathing,  which  symptoms  continued.  She  had  no  cough,  her 
voice  was  faint,  and  the  effort  to  converse  occasioned  extreme  fa- 
tigue. She  was  often  afflicted  with  severe  pain  in  the  head,  espe- 
cially at  the  back,  the  extremities  were  constantly  cold,  and  any 
mental  uneasiness  aggravated  the  symptoms.  When  the  chest  was 
percussed,  every  region  yielded  a  natural  sound;  and  explored 


with  the  stethoscope,  the  respiratory  murmur  was  heard  distinct 
and  natural  in  every  part  of  the  lungs.  After  several  months  du- 
ration, the  symptoms  gradually  declined,  and  health  was  entirely 
restored. 

§  3,:fiisorders  in  the  Circulation, /rorri  Disease  of  its  Central 

Organ,  the  Heart. 

The  lungs  and  the  function  of  respiration  are  suhje6ted  to  two 
forces,  the  heart  propelling  the  blood  into  the  pulmonary  viscera; 
and  the  muscles  of  respiration  and  the  atmosphere  enlarging  the 
thorax  and  distending  the  lungs.  A  relationship  must  exist  in  the 
actions  of  these  forces,  to  preserve  the  integrity  of  the  function: 
when  this  is  lost,  the  function  is  disturbed.  A  very  close  har- 
mony is  to  be  observed  existing  between  these  different  organs, 
regulating  their  actions.  When  the  heart  is  excited,  and  blood  is 
rapidly  driven  into  the  lungs,  the  muscles  of  respiration  increase 
their  action,  to  correspond  with  the  more  rapid  transmission  of 
blood  into  the  lungs,  and  respiration  is  quickened.  When  the 
heart  pulsates  with  feebleness  and  slowness,  the  respiration  be- 
comes feeble  and  slow.  A  correspondence  in  this  wise,  constantly 
■  prevails  between  the  quantity  of  blood  sent  into  the  lungs  by  the 
heart,  anc^he  quantity  of  air  inhaled  by  the  action  of  the  respira- 
tory muscles. 

The  heart,  however,  like  every  other  organ,  is  subject  to  dis- 
ease and  to  various  modifications  of  its  structure  and  function, 
which  destroy  the  harmony  between  its  actions  and  those  of  re- 
spiration. When  this  state  is  established,  the  relat^n  between  the 
projectile  force  of  the  heart,  and  transmitting  power  of  the  lungs 
is  lost,  and  the  pulmonary  circulation  is  necessarily  disordered, 
inducing  disturbance  in  the  respiratory  function. 

Simple  irritation  of  the  heart,  seldom  is  a  cause  of  embarrass- 
ment to  the  respiratory  function.  It  is,  however,  as  I  have  re- 
peatedly witnessed,  productive  of  hfemoptysis,  from  the  facility 
with  which  it  becomes  strongly  excited  by  moral  emotions,  sti- 
mulating diet,  or  active  exercises.  Haemoptysis,  in  these  in-  *  ^ 
stances,  proceeds  from  the  too  active  contractions  of  the  heart, 
throwing  the  blood  so  rapidly  into  the  lungs,  as  not  to  corres- 
pond with  their  transmittine'  nower.  conrention  of  the  mucous 
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bronchial  tissue  ensues,  which  is  relieved  by  the  haemort-hige. 
This  species  of  haemoptysis  is  entirely  distinct,  and  should  be  dis- 
tinguished from  that  caused  by  inflammatory  irritation  seated  in 
the  lungs,  inviting  into  them  an  afflux  of  blood.  The  first  differs 
from  this  last  in  the  absence  of  cough,  except  at  the  time  of  the 
haemorrhage;  the  patient  is  often  troubled  with  palpitations  of  the 
heart,  induced  by  slight  causes;  the  chest  is  resonant  when  exa- 
mined by  percussion,  the  respiration  is  natural  when  explored 
by  the  stethoscope,  and  the  lungs  are  capable  of  being  fully  ex- 
panded. 

The  state  of  the  heart  the  most  embarrassing  to  the  respiratory 
function,  is  the  dilatation  of  the  right  auiicle  and  ventricle,  and 
the  contraction  of  the  left  auriculo- ventricular  orifices.  The  re- 
spiration is  then  short,  hurried,  impeded;  a  sense  of  sufibcation 
prevails;  cough  is  troublesome;  haemoptysis  i^  frequent.  The 
symptoms  are  aggravated  by  exercise,  by  full  and  stimulating  re- 
gimen. 

Hypertrophy  of  the  heart,  unless  it  has  attained  a  very  great, 
development,  and  is  accompanied  with  dilatation,  seldom  dis- 
turbs the  function  of  the  lungs. 

§  4.  Pathological  States  of  the  Bronchial  Mucous  Membrane. 

The  importance  of  this  membrane  in  the  pulmonary  ipparatus, 
and  the  intimate  association  of  its  functions  with  that  of  respira- 
tion, places  its  pathological  conditions,  amongst  the  most  frequent 
and  most  momentous  of  the  causes  interrupting  the  natural  ex- 
ercise of  the  respiratory  office. 

Its  most  frequent  morbid  state  is  its  irritation.  But  the  effects 
of  this  irritation  are  not  uniform;  it  gives  origin  to  very  different 
conditions  of  the  bronchial  mucous  tissue,  attended  with  dissimi- 
lar  symptoms,  and  interfering  with  respiration  in  various  modes. 

The  mucous  membranes  bear  an  analogy  with  the  erectile  tis- 
sues: that  is,  from  their  extreme  vascularity,  they  become  turgid, 
and  thickened,  from  the  augmented  afflux  of  blood,  induced  by 
irritation.  Forming,  however,  secreting  and  exhalent  surfaces, 
this  condition  is  subdued  by  the  increase  of  these  processes  di- 
minishing  the  sanguine  congestion.  But  when  irritation  develop- 
ed in  mucous  tissues  does  not  excite  their  secretory  and  exha- 
lent  functions,  they  acquire  a  very  considerable  turgescence. 
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This  state  frequently  occurs  in  the  bronchial  mucous  mem- 
brane. The  caliber  of  the  smaller  bronchial  tubes  is,  then,  ex- 
ceedingly diminished,  or  it  may  be  even  obliterated,  so  as  to  pre-  * 
vent  the  air  from  finding  access  to  the  pulmQnary  vesicles.  Re- 
spiration must  necessarily  be  nearly  suspended;  suffocation  is 
threatened;  the  most  violent  efforts^re  made  by  the  respiratory 
muscles  to  enlarge  the  chest  and  inhale  air  into  the  lungs.  This 
condition  constitutes  one  of  the  forms  of  asthma. 

Irritation  of  the  bronchial  mucous  tissue,  excites  in  the  mus- 
cular fibres  of  the  bronchi,  spasmodic  contractions,  in  the  manner 
irritations  of  the  intestinal  mucous  tissue  occasion  spasms  of  the 
intestinal  muscular  fibres,  and  by  the  contraction  of  the  bron- 
chial tubes,  asthmatic  paroxysms,  or  suffocative  respiration,  are 
induced. 

The  exhalent  and  secretory  functions  of  the  bronchial  mucous 
^||.  membrane,  always  experience  modifications  by  its  irritations.^ 
W  They  are  increased  in  quantity,  and  suffer  various  changes  in 
their  character.  When  the  exhalent  action  is  increased  in  the 
krge  bronchi,  a  copious  expectoration  of  a  clear  sero-mucous  fluid 
takes  place;  it  is  but  slightly  viscous,  and  after  standing  a  short 
period,  acquires  a  fluidity  approaching  to  that  of  pure  water. 
When  it  is  seated  in  the  pulmonary  vesicles,  oedema  of  the  lungs 
ensues,  which,  when  excessive,  terminates  in  fatal  asphyxia. 

The  mucous  secretion  of  the  bronchial  membrane  suffers  vari- 
ous modifications  from  its  irritation.  It  may  generally  be  known 
by  not  adhering  to  the  vessel  containing  it. 

When  seated  in  the  bronchial  tubes,  constituting  bronchitis, 
the  secretion  is  often  exceedingly  profuse;  to  suclj^an  extent,  in 
some  instances,  as  to  prove  rapidly  fatal,  by  the  interruption  of 
the  respiratory  process.  This  circumstance  especially  occurs  in 
the  bronchitis  of  old  people,  children,  and  the  intemperate.  In 
its  character  the  secretion  varies  from  a  sero-mucous  to  a  muco- 
puruloid  fluid,  and  even  to  pure  pus,  though  unattended  with  an  - 
ulcerated  surface. 

The  mucus  secreted  in  bronchitis,  especially  when  it  has  as- 
sumed the  chronic  state,  often  contains  a  large  portion  of  fibrin. 
It  is  then  exceedingly  tenacious,  often  elastic,  and  I  have  seen  it 
so  firm  as  not  to  be  divided  by  the  teeth.  This  kind  of  secretion 
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adheres  to  the  mucous  surface  of  the  bronchi  with  great  tenacity, 
and  is  brought  up  with  exceeding  difficulty,  and  exciting  severe  and 
distressing  cough.  From  masses  of  it  nearly  closing  the  large 
bronchi,  suffocation  appears  at  times  impendent. 

This  same  membrane,  under  the  action  of  irritation,  becomes 
often  covered  with  a  membranous  exudation,  the  same  as  that 
which  is  thrown  out  by  the  laryngeal  mucous  tissue,  in  croup. 
The  two  are  frequently  simultaneous,  and  few  cases  of  croup  oc- 
cur,in  which  themembraniform  concretion  doesnot  exist  in  the  la- 
rynx and  bronchi  at  the  same  time.  In  many  instances,  this  concre- 
tion commences  in  the  bronchial  mucous  membrane,  and  ascends 
into  the  trachea  and  larynx;  in  others,  it  first  shows  itself  in  the 
fauces  and  on  the  tonsils,  and  descends  into  the  larynx  and  bronchi. 
Thrs  exudation  rarely  occurs  in  adults;  it  is  a  very  common  ap- 
purtenance  of  irritation  in  infants,  and  is  to  be  apprehended  in 
all  the  catarrhal  and  bronchial  affections  of  children.    It  is  by  no 
means  improbable,  this  peculiarity  is  attached  to  their  fluids,  from 
possessing  a  larger  portion  of  fibrin. 

Irritation  of  the  bronchial  mucous  tissue  disposes,  in  many 
cases,  to  the  effusion  of  blood,  which  is  one  of  the  forms  of  hae- 
moptysis. The  inhalation  of  the  vapours  of  the  mineral  acids,  or 
other  irritating  vapours,  by  their  direct  impression  on  the  bron- 
chial mucous  tissue,  have  often  been  productive  of  pulmonary 
haBmorrhagy.  It  proceeds  also  from  all  the  causes  indirectly  de- 
veloping irritation  on  the  bronchial  mucous  tissue.  This  is  the 
most  common  form  of  haemoptysis,  and  is  that  which  usually  ac- 
companies pulmonary  consumption.  The  chronic  inflammation  of 
the  parenchymatous  structure  is  extended  into  the  bronchial  mu- 
cous tissue,  and  a  sanguine  exudation  results  from  the  congestive 
afflux  induced  into  it 

In  aggravated  cases  of  the  acute  exanthemata,  as  small-pox, 
measles,  and  malignant  scarlet  fever,  the  tracheal  and  bronchial 
mucous  membrane  is  affected  with  intense  erythemoid  inflamma- 
tion. Its  office  in  the  respiratory  actions  is  invaded,  the  function 
of  respiration  is  impaired,  and  the  blood  does  not  experience 
those  changes  essential  to  maintain  the  organic  or  secretory  and 
nutritive  actions  of  the  econoiny.  To  this  circumstance  may  we 
fairly  attribute  the  tendency  to  decomposition  or  putrescency,  and 
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malignancy  observable  in  those  casea.  May  not  also  the  malig- 
nant symptoms  of  fevers  of  adynamic  and  ataxic  characters,  ori- 
ginate from  this  cause  ? 

The  bronchial  tubes  are  frequently  dilated  beyond  their  nor- 
mal size,  and  give  rise  to  pathological  signs.  This  dilatation  ex- 
tends throughout  the  whole  of  a  ramification,  or  it  may  be  limi- 
ted to  a  part  only,  forming  an  apparent  cavity  excavated  in  the 
structure  of  the  lungs.  Sometimes  a  number  of  these  dilatations 
succeed  to  each  other  with  slight  intervals,  and  being  filled  with 
mucosities,  may  be  mistaken  for  tubercular  excavations.  This 
aberration  is  generally  produced  by  violent  and  (X)ntinued  efforts, 
as  by  severe  protracted  coughs,  attended  with  difficult  expecto- 
ration, or  when  none  exists. 


§  5.  Pathological  States  of  the  Parenchymatous  Structure, 

The  parenchyma  of  the  lungs  is  composed  of  the  finer  bron- 
chial ramifications,  pulmonary  vesicles,  cellular  membrane,  and 
capillary  vessels.  Irritation  of  the  mucous  tissue  of  the  last  bron- 
chial tubes  and  the  pulmonary  vesicles,  attracting  into  them  an 
afflux  of  sanguine  humour,  produces  a  congestion,  opposing  in 
the  portion  where  it  exists,  the  exercise  of  respiration.  Where 
this  condition  prevails  to  a  considerable  extent,  that  function  suf- 
fers to  a  degree  jeoparding  a  fatal  result.  This  is  the  pathological 
state  constituting  pneumonia.  It  differs  from  bronchitis  merely  in 
the  portion  of  the  mucous  tissue  affected,  which,  in  pneumonia, 
is  the  mucous  membrane  of  the  last  ramifications  of  the  bronchial 
tubes  and  the  pulmonary  vesicles,  necessarily  accpmpanied  with 
extreme  congestion;  and  in  bronchitis  is  the  mucous  tissue  of  the 
larger  divisions,  the  congestion  of  which  is  limited.  From  this 
close  approximation  of  the  two  affections,  they  are  often  simulta- 
neous in  occurrence.  They  pass  into  each  other  without  difficulty, 
and  the  one  is  seldom  met  without  some  degree  of  the  other. 

Pneumonia,  in  its  first  degree,  is  attended  with  augmented  se- 
cretion of  the  mucous  membrane.  It  differs  from  that  formed  in 
bronchitis,  in  being  more  viscid  and  tenacious,  adhering  strongly 
to  the  vessel  in  which  it  may  be  received.  In  the  second  and  third 
degree,  it  loses  its  mucous  character,  assumes  various  aspects,  is 
morft  or  Irss  nnruloid.  Morwlv.  and  niitrid. 
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The  parenchyma  of  the  lung,  when  pneumonia  passes  into  its 
second  stage,  becomes  solid  from  the  persistance  of  the  conges- 
tion, and,  probably,  a  partial  organization  of  the  blood:  this  state 
is  that  designated  hepatization  of  the  lungs.  From  this  condition, 
the  lung  passes  to  a  state  of  softening,  or  diffused  suppuration,  the 
last  degree  of  pneumonia,  when  the  hepatized  portion  is  infiltrat- 
ed with  a  species  of  sanious  pus.  This  condition  of  the  lung  is 
frequently  mistaken  for  its  gangrene. 

The  inflammation  of  the  parenchymatous  structure  not  unfre- 
quently  terminates  in  gangrene.  In  the  large  majority  of  these 
cases  the  gangrene  js  circumscribed,  being  limited  to  a  single  lo- 
bule of  the  lung;  and  in  all  the  instances,  I  have  met,  of  this  state, 
it  occurred  in  the  lower  lobes.  The  gangrenous  portion  some- 
times softens  down  into  a  putrid  sanies,  and  is  discharged  through 
the  bronchi  by  coughing,  when  a  recovery  is  effected.  I  have 
witnessed  this  circumstance  in  two  cases.  General  gangrene  of 
the  lung  is  very  rare;  a  single  example  only  has  fallen  under  my 
notice. 

Sanguine  effusion  takes  place  occasionally  into  the  cellular  tis- 
sue connecting  the  pulmonary  vesicles,  compressing  them  in  a 
manner  to  obliterate  their  cavities,  and  destroy  their  capacity 
for  the  respiratory  acts.    This  is  the  condition  of  the  structure  of 
the  lungs  in  pulmonary  apoplexy.     It  is  attended  at  the  time  of 
its  occurrence  with  haemorrhage,  from  the  rupture  of  the  air-cells 
and  escape  of  a  portion  of  the  effused  blood.    The  blood  contain- 
ed in  the  cellular  tissue  coagulates,  forming  a  solid  dense  mass, 
bearing  a  resemblance  to  a  piece  of  liver.     This  accident  is  con- 
fined to  a  Single  lobule,  or  several  lobules  at  the  same  time,  but 
IS  never  diffused  throughout  a  lung,  or  even  a  lobe.  The  lobes  ad- 
joming  the  apoplexed  lobules,  present  the  parenchyma  in  a  per- 
fectly healthy  condition,  the  two  being  separated  by  an  abrupt  di- 
viding line. 

The  cellular  tissue  entering  into  the  composition  of  the  paren- 
chyma,  is  intimately  connected  with  the  circulation  of  the  lym- 
phatic fluids.  Chronic  pneumonia,  or  sub^acute  pneumonia,  espe- 
cially in  those  of  the  lymphatic  temperament,  is  extended  into 
the  cellular  tissue,  affects  the  lymphatic  capillaries  and  circula- 
tion, causing  the  secretion  of  tuberculous  matter,  a  product  of 
lymphatic  irritation,  and  a  modification  of  albumen.  In  their  first 


stage  they  are  disseminated  through  the  parenchyma,  where  they 
occur  in  small  particles,  and  do  not  occasion  much  embarra*  sment 
to  respiration.  But  continuing  to  increase  by  the  persistence  of 
the  irritation  inducing  new  secretion,  they  compress  the  air 
vesicles,  and  render  the  lungs  solid..  Finally  softening  down,  the 
tuberculous  matter  is  expectorated,  leaving  cavities  of  various 
size  in  the  lungs.  The  superior  lobes  are  the  portion  in  which 
tubercles  with  almost  uniform  constancy  first  appear.  To  this 
species  of  structural  degeneration,  the  term  phthisis  pulmonalis 
is  now  restricted.  As  far  as  my  observations  in  private,  and  pub- 
lic practice  in  the  Alms-house  infirmary,  where  annually  a  large  . 
number  of  patients  perish  with  this  disease,  have  enabled  me  to 
form  an  opinion,  phthisis  is  always  preceded  either  with  bron- 
chial or  pneumonic  inflammation  of  acute  or  chronic  character. 

The  pulmonary  parenchyma  under  chronic  inflammation,  is 
frequently  converted  into  a  dense  substance  of  a  homogeneous 
structure,  nearly  as  firm  as  cartilage,  and  of  a  grayish  colour. 
Laennec  regards  it  as  of  the  same  formation  as  tubercles,  and 
names  it  tuberculotis  infiltration.  Like  tubercles  it  is  connect- 
ed, with  the  cellular  tissue  and  the  lymphatic  humours,  and  is  a 
product  of  irritation  or  perverted  nutrition.  It  is  more  properly 
gray  induration  of  the  parenchymatous  structure. 

The  cellular  tissue  of  the  lungs  is  sometimes  infiltrated  with 
air,  causing  emphysema  of  the  lungs.  It  may  exist  to  such  an  ex- 
tent as  to  impede  respiration,  by  compression  of  the  air  cells. 
Violent  efforts  to  cough,  as  in  pertussis,  and  difficult  expiration, 
when  the  larynx  is  obstructed,  as  in  croup,  I  have  known  to 
produce  this  condition. 

§  6.  Pathological  State  of  the  Pleurae, 

Inflammation  of  the  pleura  changes  the  character  of  its  surface, 
and  modifies  that  of  the  fluid  serosity  lubrifying  it  This  depar- 
ture from  its  natural  state,  divests  the  pleura  of  its  proper  ofiBce, 
intended  to  admit  of  the  easy  movement  of  the  longs  in  their  ex- 
pansion and  recession  in  the  act  of  respiration.  This  function 
is  consequently  embarrassed,  and  when  both  pleurae  are  thus  af- 
fected, the  patient  is  placed  in  imminent  danger,  more  esf)ecially 
when  the  portion  lining  the  diaphragm  is  involved. 
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Irritation  of  the  pleura  is  always  productive  of  serous  or  lym- 
phatic Iffusion  of  various  extent,  and  compressing  to  a  greater 
or  less  degree  the  lungs,  opposing  their  expansion,  and  preventing 
the  access  of  the  atmosphere.  When  this  condition  prevails  in 
both  pleural  sacs,  suffocation  is  speedily  induced. 

§  7.  Properties  of  the  Air,  the  Medium  of  Respiration. 

If  the  function  of  respiration  suffers  derangement  from  theim- 
perfections  to  which  its  apparatus  is  exposed,  it  is  subject  on  the 
other  hand,  to  be  disordered  by  the  alterations  and  vicissitudes, 
incident  to  the  atmospheric  air. 

The  function  of  respiration  is  exposed  to  disturbances  of  vari- 
ous kinds  from  atmospheric  influence,  by  the  following  causes: 
a.  its  physical  properties;  h.  Its  composition;  c.  Its  vitiation  by 
foreign  matters:  and  through  this  function  they  exert  a  potent 
action  over  the  entire  organism. 

a.  The  physical  properties  of  the  air,  its  density  or  rarity. 
Its  dryness  or  moisture,  and  its  temperature,  are  powerfully  in- 
fluential over  the  respiratory  function  and  the  state  of  the  econo- 
my. In  health  this  agency  is  experienced  in  a  sensible  manner 
by  every  one,  but  in  a  pathological  condition,  its  power  is  most 
obviously  manifest 

A  dense  is  more  favourable  to  respiration  than  a  rare  medium; 
the  functions  and  force  are  more  active  and  vigorous  in  the  one, 
than  in  the  other;  and  patients  whose  lung,  have  been  diminish- 
ed in  capacity  by  disease,  suffer  an  aggravation  of  distress  in  a 
rarefied  air.  while  they  breath  with  quietness  when  the  a'tmo- 
sphere  is  dense. 

An  air  unusually  dry,  creates  a  sense  of  stricture  and  oppres- 
sion  of  the  chest,  and  is  productive  of  head-ache.  It  is  exceed- 
ingly unfavourable  to  those  labouring  under  chronic  pneumoni- 
tis, eithCT  before  or  subsequent  to  tubercular  development  It 
often  induce,  paroxysms  of  asthma,  and  is  hurtful  to  the  ple- 
thoric, and  those  of  sanguine  and  nervous  temperaments.  . 

A  very  moist  atmosphere  does  not  comport  with  a  perfect  per- 
formance of  respiration,  though  it  is  less  oppressive  than  iu  op- 
po,.te  state.  It  disagree,  with  those  of  the  lymphatic  tempera- 
ment, which  IS  develoned  hv  »  r«iJo„,»  ;„  j, .j  .i.- . 
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it  exposes  to  the  diseases  attached  to  that  temperament.  Scrofu- 
lous patients,  and  those  threatened  with  that  disease,  should  be 
transferred  from  a  moist  climate,  to  regions  where  the  atmosphere 
is  dry  and  warm.  This  atmosphere  is  adapted  to  all  the  pulmo- 
nary affections,  attended  with  chronic  inflammation  of  the  pulmo- 
nary structure.  It  is  this  circumstance  that  has  rendered  the 
marshy  pine  woods  of  Jersey  celebrated  for  their  beneficial  effects 
in  consumption  and  diseases  of  the  chest.  I  have  found  advantage 
in  diseases  of  the  lungs,  by  keeping  the  patient  constantly  in  an 
atmosphere  loaded  with  moisture  from  the  evaporation  of  water. 

A  humid  and  very  warm  atmosphere  produces  considerable 
embarrassment  to  respiration,  and  occasions  general  lassitude. 

The  most  pleasant  and  salubrious  air,  in  which  the  respiratory 
organs  exercise  their  functions  with  the  greatest  ease,  and  the 
economy  experiences  the  most  healthful  feelings,  is  an  atmo- 
sphere moderately  warm,  and  saturated  with  moisture  to  the  ex- 
tent of  its  solvent  powers;  the  humidity  being  then  combined 
with  the  air,  is  not  sensible. 

The  temperature  of  the  atmosphere,  is  a  powerful  modifier  of 
the  respiratory  function.  A  low  temperature  condenses  the  air, 
and  the  effects  of  a  dense  medium  are  produced.  But  extreme 
cold,  as  when  the  thermometer  falls  below  zero,  gives  painful 
sensations  in  the  lungs,  and  often  awakens  acute  inflammations 
of  those  organs.  Persons  who  have  irritable  lungs,  or  are  predis- 
posed to  pulmonary  disease,  should  be  careful,  when  they  ex- 
pose themselves  to  a  cold  air,  to  cover  the  mouth  and  nostrils,  to 
avoid  its  sudden  inhalation. 

An  elevated  temperature  is  highly  perturbating  to  respiration. 
This  fact  has  already  been  alluded  to,  and  an  explanation  hazard- 
ed as  to  its  operation,  (see  p.  419.)  The  breathing  is  quickened, 
hurried,  and  short,  especially  when  exercise  is  attempted,  and  a 
real  asphyxia  is  often  induced.  Consumptive  patients,  whose 
lungs  have  suffered  very  considerably,  and  those  who  have  to 
contend  with  chronic  pneumonia  of  advanced  stage,  are  severely 
annoyed  by  an  elevated  temperature.  The  heats  of  summer  wit- 
ness annually  the  fatal  termination  of  a  large  number  of  the  cases 
of  that  character.  For  such  patients,  a  climate  of  moderate  heat, 
and  secure  from  rapid  vicissitudes,  is  that  adapted  to  a  prolonga- 
tion ui  iiiti,  ^iiu  aometimeis  iaciiitit8S  «i  recoTcry. 
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b.  In  the  composition  of  the  atmosphere,  the  proportion  of 
oxygen  is  exactly  adapted  to  the  wants  of  the  economy;  to  its 
agency  in  the  maintenance  of  the  organic  actions,  and  the  health, 
ful  constitution  of  the  organs  and  functions.    Any  deviation  from 
this  proportion  is  attended  with  more  or  less  of  degeneracy  in 
the  condition  of  the  organism,  from  the  vitiation  induced  in  its 
actions.    Its  augmentation  never  occurs,  and  the  only  aberration 
of  which  it  is  susceptible,  is  its  diminufion  below  the  normal 
standard.     It  is  this  circumstance  that  renders  the  habitation  of 
confined,  ill-ventilated  apartments  unwholesome,  and  when  they 
are  over-crowded,  causes  the  production  of  fatal  disorders.    Hos- 
pital, jail,  and  typhoid  fevers,  hospital  gangrene,  and  other  dis- 
eases of  putrescent  character,  are  to  be  attributed  to  this  cause. 
It  IS  a  well-established  fact,  that  for  the  regular  and   healthy  ex- 
ercise of  the  functions  and  natural  condition  of  the  animal  struc- 
ture,  an  average  of  forty  cubic  feet  of  atmospheric  air,  constantly 
renewed,  must  be  enjoyed  by  each  individual.     Precisely  as  he 
IS  deprived  ofthis  quantity  of  air,  and  compelled  to  live  in  a 
space  with  a  less  portion,  or  its  renovation  is  prevented,  his 
functions  are  impaired,  and  his  organism  deteriorates.  When  the 
quantum  of  air  is  reduced  considerably  below  this  standard,  and 
at  the  same  time  is  confined,  death  very  speedily  ensues.     The 
most  noted  instance  is  the  terrible  catastrophe  of  the  black  hole 
at  Calcutta,  in  1745.  The  garrison  of  the  English  fort  at  Calcutta 
to  the  number  of  one  hundred  and  forty-six  men,  who  had  sur- 
rendered themselves  prisoners,  were  shut  up  at  eight  o'clock  in 
the  evening,  in  a  room  only  eighteen  feet  square,  and  having  but 
two  small  grated  windows.     They  soon  experienced  great  thirst 
and  difficulty  of  breathing,  and  sweated  profusely.    Their  suffer- 
ings  rapidly  augmented;  they  were  driven  to  despair  and  rage, 
and  a  violent  contest  ensued  for  the  possession  of  the  windows, 
the  strongest  trampling  the  feebler  beneath  them.     Four  hours 
subsequently  to  their  occlusion,  those  who  had  not  been  able  to 
approach  the  windows  were  in  a  state  of  asphyxia  or  heavy  le- 
thargy.  When  the  prison  was  opened  the  next  morning,  twenty- 
three  only  were  taken  out  alive;  and  most  of  these  were  attack- 
ed with  a  malignant  fever,  that  proved  fatal  to  the  larger  por- 
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tions,  fainting,  and  other  disorders«affecting  feeble  individuals, 
whenever  they  frequent  crowded  assemblies.  Feeble  persons 
and  those  whose  health  is  impaired,  especially  those  suffering' 
under  pulmonary  ahd  cardiac  diseases,  should  cautiously  avoid 
numerous  collections  of  people,  the  habitation  of  cojifined  rooms, 
and  especially  sleeping  in  warm  and  close  apartments  with  other 
people.  I  have  had  two  cases  of  cardiac  disease  induced  by  this 
last  cause,  though  for  a  single  night,  in  travelling,  and  which  re- 
quired a  treatment  of  twelve  months  to  remove. 

c.  The  air  may  be  vitiated  or  altered  in  a  great  variety  of 
manners.  The  most  common  are  the  decomposition  of  animal 
and  vegetable  matters,  the  vapours  of  bodies  in  combustion,  and 
the  emanations  from  the  bodies  of  itidividuals,  and  from  living 
vegetables. 

Animal  and  vegetable  substances,  in  a  state  of  putrefactive  de- 
composition, disengage  various  elementary  principles  forming 
gaseous  compounds  of  different  kinds,  contaminating  the  air  with 
noxious  and  morbific  qualities.  The  principal  of  these  are 
sulphuretted,  carburetted,  and  phosphuretted  hydrogen,  carbonic 
acid,  ammonia,  &c.  The  first  of  these  gases  is  exceedingly  dele- 
terious. In  the  experiments  of  Thenard  and  Dupuytren,  an  at- 
mospere  containing  one  part  of  this  gas  in  a  hundred,  was  fatal  to 
the  most  vigorous  dogs;  and  most  commonly  one  part  in  three  hun- 
dred, caused  asphyxia  in  a  few  seconds.  It  is  exceedingly  probable 
that  other  principles  are  formed,  but  which  have  escaped  detec- 
tion in  the  limited  and  imperfect  researches  instituted  on  this 
subject,  and  which  may  be  productive  of  some  of  the  injurious 
consequences  proceeding  from  bodies  in  putrefaction. 

When  the  putrid  miasms  are  concentrated,  they  occasion  often 
a  prompt  asphyxia,  and  in  a  more  dilute^  state,  they  are,  not- 
withstanding, scarcely  less  dangerous,  though  less  rapid  in  their 
effects.  Many  epidemics  have  been  attributed,  by  medical  ob- 
servers, to  animal  and  vegetable  matters  in  decomposition,  and 
that  fevers  and  visceral  inflammations  are  generated  in  this  man- 
ner, is  a  fact  too  well  substantiated  to  be  questioned. 

The  atmospheric  air  is  vitiated  by  the  vapours  generated  in 
combustion,  and  when  the  air  is  not  freely  renewed,  asphyxia  is 
a  certain  consequence  to  those  exposed  to  their  influence.  These 
vapours  are  carburetted  hydrogen^  and  gaseous  oxide  of  carbon, 
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and  carbonic  acid.  In  coal  mines  the  air  is  depraved  by  an  ad- 
mixture with  nearly  the  same  gases  and  hydrogen,  in  a  degree 
to  disqualify  it  frequently  for  the  purposes  of  respiration. 

Some  metals,  when  exposed  to  heat,  contaminate  the  air  by 
their  emanations,  and  through  the  lungs  affect  the  economy  with 
serious  disorders;  such  are  mercury,  lead,  arsenic,  and  antimony. 
The  diseases  produced  are  violent  pains  in  the  articulations,  cere- 
bral and  nervous  disorders,  paralysis,  apoplexy,  violent  colics, 
consumption,  &c. 

The  green  parts  of  living  vegetables  in  the  shade,  disengage 
carbonic  acid,  and  vitiate  the  atmosphere  in  close  rooms:  when 
the  sun  shines  on  them,  the  reverse  action  occurs;  oxygen  is  dis- 
char^d  and  carbonic  acid  i#  absorbed  and  decomposed.  The  pe- 
tals and  stamens  of  flowers  impregnate  the  air  with  their  odorous 
emanations,  and  often  seriously  affect  the  function  of  respiration 
and  the  nervous  system,  causing  syncope,  head-ache,  convul- 
sions, difficult  breathing,  with  sense  of  stricture  in  the  chest,  and 
retardatimi  of  the  action  of  the  heart  The  odour  of  ipecacuanha 
produces  dyspnoea  with  many  individuals. 

The  air  is  often  vitiated  by  emanations  impossible  to  be  recog- 
nised by  any  known  means  of  examination,  yet  capable  of  pro- 
foundly affecting  the  human  organism.  Such  are  the  emanations 
proceeding  from  the  bodies  of  individuals  labouring  under  cer- 
tain diseases,  as  the  exanthemata,  the  inhalation  of  which  com- 
municates a  similar  disease.  The  mere  assemblage  of  a  number 
of  sick  in  confined  rooms,  vitiates  the  air  to  such  a  degree,  as  to 
render  the  breathing  of  it  extremely  dangerous,  exciting  various 
disorders,  but  not  necessarily  of  the  same  cl^racter  as  those  pro- 
ducing the  emanations.  These  emanations  have  received  the  ap- 
pellation oi  miasms. 

The  air  is  modified  by  insensible  qualities  it  is  impossible  to 
detect,  but  which  exercise  a  profound  influence  over  the  organs 
of  the  economy.  The  term  atmospheric  constitution,  was  first 
employed  by  Sydenham,  to  express  this  unrevealed  governing 
power  of  the  air.  The  qualities  of  the  air  are  manifested  often  in 
extensive  epidemics,  as  the  influenza,  which  has  been  known,  not 
only  to  spread  over  whole  continents,  but  even  to  make  the  cir- 
cuit of  the  globe.  The  characters  and  production  of  diseases  are 
strougjy  coutiolleu  by   ihem.     In  certain  series  of  successive 


years,  without  any  appreciable  difference  in  the  known  proper- 
ties of  the  air,  particular  diseases  pi'evail  epidemically,  as  certain 
fevers,  dysentery,  &c.  To  these  succeed  other  series  of  years, 
apparently  the  same,  but  iri  which  diseases  totally  different  pre- 
vail, the  former  have  entirely  disappeared,  and  a  new  character 
is  acquired.  Some  individuals,  I  have  known,  who  experience  an 
attack  of  asthma  the  moment  they  leave  this  city.  There  are  se- 
veral gentlemen  of  my  acquaintance,  who  have  for  many  years 
been  attacked  with  a  violent  catarrh  and  defluxion  from  the  head 
in  the  midst  of  summer,  occurring  with  great  regularity  on  a  fixed 
day.  What  these  qualities  are,  it  is  not  in  our  power  to  deter- 
mine or  to  conjecture,  but  the  effects  are  too  obvious  not  to  re- 
cognrse  their  existence. 


CHAPTER  IV. 

On  the  Function  of  the  Circulation,  or  the  Distribution  and 
Movements  of  the  Blood  or  Sanguine  Nutritive  Humour, 

The  preparation  of  the  blood  or  sanguine  nutritive  humour, 
constituted  of  the  nutritive  elements  furnished  by  the  aliment, 
and  the  humours  of  venous  and  lymphatic  absorption,  is  complet- 
ed in  the  lungs  by  the  function  of  respiration.  This  fluid,  thus 
prepared,  is  adapted  for  the  maintenance  of  vital  phenomena,  the 
nutrition  of  the  organs,  and  the  secretions.  But  it  requires  to  be 
distributed,  for  these  purposes,  to  the  various  organs  composing 
the  animal  organism,  which  is  accomplished  by  the  function  of 
the  circulation,  through  the  medium  of  the  vascular  system. 

The  circulation  differs  exceedingly  in  the  various  kinds  of  ani- 
mal organization.  In  the  simplest  form,  (infusaria,  polypes,)  no 
circulation  properly  exists.  It  is  not  necessary.  The  structure  is 
homogeneous — consists  of  similar  elements  and  atoms.  Nutrition 
and  respiration  are  an  imbibition  from  an  external  or  internal  sur- 
face, and  each  constituent  atom  has  but  a  single  relation  to  the 
other  constituent  atoms,  and  to  exterior  agents.    The  movements 
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of  the  fluids  is  the  effect  of  a  kind  of  electric  attraction  and  re- 
pulsion. In  the  simplest  of  the  vegetable  Torms,  no  vessels  are 
existent,  and  no  movements  of  fluids  occur;  or  where  vessels  are 
found,  there  is  merely  an  oscillatory  movement  of  the  nutritive 
fluid. 

In  a  higher  species  of  animal  organization,  different  elements 
concur  in  the  formation  of  the  animal  structure,  and  various  or- 
gans execute  different  functions.  Each  structure  requires  a  dif- 
ferent element,  and  has  its  separate  relations  to  exterior  agents; 
and  each  organ  possesses  a  demand  for  a  special  supply  of  fluids 
adapted  to  its  function.  Ad  apparatus,  then,  became  requisite  to 
furnish  each  tissue  with  its  supply  of  nutritive  elements,  and  to 
place  at  the  disposal  of  each  orgati,  the  materials  necessary  for  its 
particular  office.  This  apparatus  is  the  vascular  system.  With  the 
lower  animals,  (vermes,)  the  vascular  apparatus  consists  of  simple 
vessels  distributing  the  sanguine  fluid.  Others  more  complicated, 
(Crustacea,  molusca,  pisces,)  have  a  single  heart  or  propulsive  or- 
gan added  to  the  vessels,  whose  mechanical  action  forces  the 
blood  through  the  vascular  system;  and  with  the  more  perfect 
animals,  (mammalia,)  the  vascular  system  rises  in  complexity 
with  the  ^;est  of  the  organism;  it  is  arranged  into  a  double  circu- 
lation, respiratory  and  nutritive,  each  one  distinct;  and  is  provided 
with  a  double  heart,  one  appropriate  to  each  circulation. 

The  vascular  system  and  circulation,  follow  the  development 
of  the  respiratory  organs  and  function,  with  which  they  are 
closely  associated.  When  respiration  in  the  animal  organism  be- 
comes concentrated  on  a  surface,  vessels  for  the  first  time  appear, 
conducting  to  it  the  nutritive  fluid,  and  when  a  complex  appara- 
tiis  is  appropriated  for  the  respiratory  function,  a  complete  vas- 
cular system  with  a  heart  or  propelling  organ,  is  consigned  for 
the  special  purpose  of  conveying  all  the  fluids  and  moveable  dis- 
engaged molecules  into  that  apparatus,  to  be  submitted  to  the  ex- 
ercise of  its  function. 

The  vascular  system  thus'forms  two  principal  divisions;  the 
one  intended  for  the  organic  actions  or  nutritive  functions,  and 
on  which  depend  immediately  all  vital  phenomena,  commences 
by  the  radicles  of  the  pulmonary  veins,  and  terminates  in  the 
innumerable  ramifications  and  radicles  of  the  aorta,  in  the  inti- 
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homy.  At  the  junction  of  the  pulmonary  and  aortic  portions  of 
this  division,  is  seated  the  systemic  or  aortic  heart,  giving  im- 
pulse to  tl^e  movement  of  the  blood  in  its  course  from  the  respi- 
ratory to  the  organic  or  nutritive  capillaries.  The  other  division, 
intended  for  the  reparation  of  the  nutritive  sanguine  humour, 
arises  by  venous  and  lymphatic  radicles  in  the  intimate  structure, 
and  terminates  in  the  ramifications  and  minute  branches  of  the 
pulmonary  artery  in  the  lungs.  Where  the  systemic  and  pulmo- 
nary portions  of  this  division  meet,  the  pulmonary  heart  is  situ- 
ated, joined  to,  without  communicating  with  the  aortic  heart,  and 
impelling  the  venous  blood  in  its  course  from  the  organic  or  nu- 
tritive capillaries  of  the  various  tissues  and  organs  into  the  pul- 
monary capillaries,  for  its  reconstitution  into  arterial  blood.  The 
first  division  contains  arterial  or  red  blood,  whose  movement  is 
eccentric;  the  second  contains  venous  or  black  blood,  whose 
movement  is  concentric 

In  this  manner  of  viewing  the  vascular  system,  the  heart,  in 
the' circulation,  acts  as  a  physical  apparatus  placed  in  its  circuit, 
imparting  force  by  its  mere  mechanical  powers  to  the  movements 
of  the  blood  in  mass,  but  exercising  no  influence  over  its  direction. 
It  is  essential,  in  the  animals  of  more  complicated  organization, 
to  their  existence,  because,  without  its  energy,  the  transmission 
of  the  blood  in  columns  through  large  vessels,  from  the  nutritive 
capillaries  to  the  pulmonic  or  respiratory  capillaries,  and  its  re- 
turn back  again,  could  not  be  executed  with  the  rapidity  neces- 
sary to  maintain  the  organs  in  their  activity.  But  the  importance 
of  the  heart  in  the  circulation,  is  derived,  entirely,  from  its  me- 
chanical office  in  maintaining  the  supply  of  arterial  or  oxygenated 
blood  in  the  capillaries  of  the  organism. 

The  circulation,  or  rather  distributive  movements  of  the  blood, 
is  connected  immediately  with  every  vital  phenomenon.  The  re- 
ciprocal action  between  the  solids  and  sanguine  humour,  is  the 
essential  motion  in  which  life  consists,  and,  consequently  termi- 
nates whenever  the  supply  of  this  humour  ceases.  Every  deviation 
of  this  humour  from  its  i^atural  state,  or  the  proportion  of  its  supply 
in  any  organ,  impresses  a  modification  on  the  actions  of  the  organs 
and  the  phenomena  they  manifest,  and  while  the  natural  proportion 
between  the  solids  and  fluids  of  an  organ  continues  to  exist,  a  pa- 
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*    organ,  is,  then,  always  an  evidence  of  an  irregularity,  of  a  de- 
parture from  the  normal  order  of  its  circulation,  or  the  movements 
of  the  organs  and  supply  of  its  sanguine  fluid;  andthisijregularor 
anormal  state  or  distribution  of  the  sanguine  fluid,  is  one  of  the 
prlttiary  and  most  important  links  of  the  pathological  condition. 
A  correct  knowledge  of  this  function  in  all  its  details,  becomes 
then,  indispensable  to  the  appreciation  of  morbid  phenomena; 
and  ynless  the  character  of  the  circulation  is  thoroughly  compre- 
hended, it  is  impossible  to  acquire  just  and  positive  ideas  of  the 
diseases  of  the  organs,  or  be  led  to  the  adoption  of  sound  principles 
in  pathology.  The  mode  of  viewing  the  circulation,  hasalways  been 
the  governing  principle  of  medical  systems;  whence  originated  the 
principles  of  their  pathology,  and  by  which  was  regulated  the  me- 
thods of  their  treatment:  it  has  formed  the  nucleus  of  their  growth. 
The  recognised  errors  of  most  systems  of  medicine,  have  sprung 
from  the  incorrect  and  vicious  opinions  entertained  in  respect  to 
the  circulation,  based  on  a  partial  knowledge,  a  superfioial  and 
too  limited  view  of  this  most  important  and  widely-diffused  func- 
tion.    It  is,  therefore,  of  the  first  consequence  in  the  attempt  to 
determine  the  truth  as  to  the  physiological  and  pathological  states 
of  the  organs  of  our  economy,  to  study  with  close  and  observing 
attention  the  phenomena  of  the  circulation. 

To  this  investigation  we  now  proceed,  and  shall  continue  the 
system  previously  pursued,  by  instituting  an  analysis  of  the  various 
constituentdepartments  or  divisions  that  concur  in  the  comppsition 
of  this  complex  function.  These  will  form  the  following  subjects: 
1st,  the  arterial  blood,  or  sanguine  nutritive  humour;  2d,  the  ap- 
paratus or  organ  of  the  circulation;  3d,  the  mechanism  of  the  cir- 
culation, or  mode  in  which  it  is  executed;  4th,  the  moving  forces 
of  the  circulation;  and  5th,  its  pathological  conditions  or  anoi-mal 
state. 

Sect.  I.  0/the  Arterial  Bloody  or  Sanguine  Nutritive  Hu- 
mour, 

The  blood,  the  product  of  haBmatosis,«is  apparently  a  homoge- 
neous fluid,  in  animals  with  red  blood,  of  a  bright  vermilion  co- 
lour. When  seen  by  the  microscope  while  circulating  in  the  mi- 
nute vessels,  in  diaphanous  tissues,  it  appears  to  consist  almost 


mobility  evidently  float  in  and  are  borne  along  by  a  very  tenu- 
ous fluid.  The  translucency  of  this  last  prevents  it  from  being 
discerned,  and  the  globules  alone  are  to  be  distinguished.  Con- 
sequently, where  these  do  not  penetrate,  it  is  not  possible  to  dis- 
cover with  the  microscope  any  appearance  of  moving  or  circujat- 
ing  fluids,  though  the  tissues  may  be  permeated  by  them. 

The  sanguine  fluid,  when  ftrst  drawn  from  a  vessel,  exhibits  a 
uniform  appearance  and  character.  But  it  is  nevertheless  compos- 
ed of  two  parts:  the  one  nearly  or  perfectly  colourless,  and  hav- 
ing great  tenuity;  the  other  possessing  more  density,  and  consist- 
ing of  globules,  with  which  is  combined  the  colouring  matter. 

A  short*time  after  the  blood  is  abstracted  from  the  vessels, 
these  two  parts  separate,  forming  the  serum  or  liquid  portion,  and 
the  crassamentum  or  clot,  having  a  certain  solidity  and  spongy  tex- 
ture. In  the  act  of  coagulation,  it  is  generally  asserted  that  calo- 
ric is  disengaged,  though  Dr.  J.  Davy  declares  he  could  not  de- 
tect it 

The  crassamentum  consists  of  the  colouring  matter  of  the  blood 
and  of  fibrin,  by  the  concrescence  of  the  particles  of  which  coa- 
gulation is  accomplished.  This  process  is  prevented  by  a  variety 
of  circumstances,  as  too  elevated  or  too  low  ^  temperature,  agita- 
tion, and  the  admixture  of  certain  neutral  salts.  The  cause  pro- 
ducing the  concretion  of  the  fibrinous  particles  is  not  known,  but 
it  displays  its  force  at  times  in  the  living  subject,  and  coagula  are 
formed  in  the  vessels.  It  bears  most  probably  a  part  also  in  the 
process  of  nutrition.  By  simply  washing  the  crassamentum  with 
water,  the  colouring  matter  is  removed,  leaving  the  fibrin  in  its 
natural  state,  and  showing  the  two  are  not  chemically  combined, 
but  merely  held  in  admixture. 

The  globules  of  the  blood  have  been  variously  described  by  diflfer- 
ent  writers.  This  was  to  be  expected  in  the  early  period  of  micro- 
scopical observations,  when  perfect  accuracy  in  the  use  of  so  delicate 
an  instrument  was  scarcely  to  be  looked  for,  or  an  entire  exemption 
from  mistakes  could  be  possible.  I  am  strongly  disposed  to  believe 
that  Hewson  mistook  minute  air  bubbles  for  globules  of  the  blood, 
M  his  description  of  these  last  corresponds  exactly  with  the  appear- 
ance always  presented  by  air  bubbles.  In  the  commencement  of 
my  own  observations,  I  fell  into  this  error,  and  had  drawings  made 
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son's  description,  but  subsequently  I  discovered  the  deception. 
The  accounts  of  nearly  all  the  other  observers,  agree  very  closely, 
and  are  conformable  to  what  I  have  seen.  They  are  represented  as 
flattened  spheres,  with  a  depression  in  the  centre,  and  consisting 
of  I  nucleus  or  central  globule,  surrounded  by  a  coloured  enve- 
lope. The  exterior  envelope  is  detached  with  great  facility  from 
the  nucleus,  and  the  colouring  matter  dissolves  readily  in  water; 
hence  the  perfect  globules  are  to  be  seen  only  in  blood  recently 
taken  from  the  vessels.  According  to  Mr.  Bauer,  whose  observa- 
tions receive  support  from  those  of  Messrs.  Edwards  and  Dumas, 
the  central  globules  or  nuclei  freed  from  their  coloured  envelope 
and  united  together,  constitute  the  fibrin  of  the  blood. 

The  size  of  the  blood  globules  has  been  variously  estimated, 
and  no  certain  standard  can  be  relied  on:  what, however,  appears 
very  certain  is,  that  it  differs  considerably  in  different  animals, 
and  has  no  relation  to  the  bulk  of  the  animal:  for  the  blood  glo- 
bule of  the  frog  is  larger  than  that  of  man. 

The  essential  elements  of  the  blood  consist  of  serum,  of  fibrin, 
and  of  hema^osine,  or  the  colouring  matter.  The  proportions  of 
these  cannot  be  established  with  positiveness,  as  they  vary  from 
nunierous  circumstances. 

Serum  is  composed  chiefly  of  water,  holding  albumen  in  solu- 
tion, with  various  saline  principles,  and  coagulates  by  heat  and 
the  influence  of  galvanism.  When  coagulated,  a  portion  retains 
the  fluid  state,  which  is  termed  serosity.  Numerous,  regular,  and 
rounded  corpuscules  or  globules,  are  observed  in  the  serum  when 
examined  with  the  microscope,  resembling  the  blood  globules  de- 
prived of  their  coloured  envelope.  According  to  Mr.  Bauer,  they 
do  not  appear  in  the  serum  until  after  it  has  been  removed  from 
the  vessels  some  days;  but  this  is  most  probably  owing  to  the 
mere  condensation  of  the  fluid  by  evaporation,  rendering  them 
more  apparent. 

The  fibrin  is  identical  with  the  muscular  fibre,  whence  it  has  re- 
ceived its  appellation;  it  is  also  named  coagulable  lymph.  It  is 
obtained  artificially  by  washing  the  crassamentum;  it  is  of  a  gray- 
ish or  yellowish-white  colour,  possesses  a  remarkable  tenacity, 
and  considerable  elasticity.  According  to  most  micrographers,  it 
is  composed  of  globules,  analogous  to  those  of  the  blood  deprived 
of  their  colouring  matter. 
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The  colouring  matter  or  hematoslne  is  a  peculiar  animal  prin- 
ciple. It  abounds  in  the  crassamentum,  from  which  it  dots  not 
separate  spontaneously,  and  can  be  procured  only  by  chemical 
processes.  It  is  of  semi-liquid  consistency,  and  deep  red,  or  when 
dry,  nearly  jet  colour.  Seen  with  the  microscope,  it  presents 
the  appearance  of  numerous  small  bodies  floating  in  a  liquid, 
which  are  conjectured  to  be  the  fragments  of  the  decomposed 
globules.  .^ 

While  the  preceding  are  regarded  as  the  essential  and  charac- 
teristic elements  of  the  blood,  other  principles  are  detected  in  it, 
and  enter  into  its  composition:  such  are  albumine,  held  in  solu- 
tion in  the  water  of  the  serum,  cerebrine  or  the  fat  matter  of  the 
brain,  urea,  sulphur,  peroxide  of  iron,  lactate  of  soda,  soda,  chlo- 
rides of  sodium  and  potassium,  sulphate  of  potassa,  and  phosphate 
of  lime  and  magnesia. 

The  sanguine  fluid  thus  contains  the  immediate  or  remote  ele- 
ments of  the  animal  tissues  and  secretions,  which  are  separated 
from  it  by  the  processes  of  secretion  and  nutrition  in  the  differ- 
ent organs.  At  the  same  time  it  is  the  sustainer  of  the  organic 
actions  or  vital  phenomena. 

The  quantity  of  the  nutritive  humour  has  been  variously  esti- 
mated; but,  it  is  evident,  it  cannot  observe  a  constant  proportion, 
and  must  vary  with  different  individuals,  and  in  the  same  indivi- 
dual at  different  epochs.  '  ..    ^ 

It  is  not  equally  distributed  to  every  organ;  each  one  having  a 
certain  sum,  or  proportion,  appertaining  to  it.  The  most  elevated 
in  the  scale  of  vitality,  are  those  most  richly  furnished  with 
blood.  The  natjiral  proportion  is  always  destroyed  in  disease,  and 
this  constitutes  the  most  important  and  striking  feature  of  the 
pathological  state.  .  ■>^ 

All  the  elements  of  the  blood  do  not  equally  circulate  in,  or 
penetrate  into  all  the  tissues.  The  red  or  coloured  globules  have 
no  natural  relation  to,  and  are  not  found  in  the  cellular,  serous, 
fibrous,  and  cartilaginous  tissues,  and  the  medullary  portion  of 
nervous  tissue:  they  do  not  enter  into  the  circulation  of  these  tis- 
sues in  a  natural  state.  The  complex  tissues  nourished  and  pene- 
trated by  red  blood,  containing  as  components  a  portion  of  the  white 
tissues  have  also  in  them  a  separate  circulation  of  colourless  blood. 
This  circumstance  is  of  deep  imoortance.  and  oueht  to  be  kept  in 
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View  in  the  study  of  the  pathological  state,  and  the  just  apprecia- 
tion y,ts  phenomena  and  characters.  For  the  process  called  ir- 
ritation  will  be  attended  with  different  phenomena,  and  will  ge- 
nerate  entirely  different  products  in  the  white  tissues  nourislied 
wiOi  alburfiinous  or  colourless  blood,  and  in  the  red  tissues,  nou- 
rished  with  coloured  blood,  abounding  in  fibrin. 

Sect.  II.  Apparatus  or  Organs  of  the  Circulation. 

The  apparatus  of  the  circtilation  has  a' physical  construction, 
adapted  to  convey  or  conduct  fluids,  and  impress  on  them  mo- 
tion. It  is  composed  of  vessels,  r  arteries  and  veins  J  and  a  heart 
or  hearts.     In  some  of  the  lower  animals^  rt^er/n^,,;  the  circula- 
tion  IS  executed  by  vessels  alone,  having,  however,  on  the  main 
trunk  the  addition  of  a  muscle,  giving  impetus  to  the  movement 
of  the  blood,  analogous  to,  or  being  the  first  rudiment  of  a  heart 
in  animals  of  more  complex  structure,  a  heart  is  added.    At  first 
It  is  single,  having  but  one  auricle  and  one  ventricle,  and  propels 
he  arterial  blood,  or  is  aortic,  as  in  the  Crustacea  and  most  mol- 
lusca;  or  it  moves  the  venous  blood,  or  is  pulmonary,  as  in  fishes. 
Animals  of  the  higher  orders  have  a  double  heart,  or  more  pro- 
perly  speaking,   two  distinct  hearts,  though  adherent  to  each 
other,  one  appropriated  to  each  circulation.     The  respiratory  or 
pulmonary  heart  propels  venous  blood  into  the  pulmonary  appa- 
ratus,  to  be  revivified  by  the  process  of  respiration;  the  nutrithTe 
or  aortic  heart  receiving  the  blood  from  the  lungs,  transmits  it 
into  the  tissues  and  organs  of  the  economy  for  the  objects  of  nu- 
trition, and  the  excitement  of  vital  phenomena.       « 

A  small  fraction  only  of  the  whole  mass  of  sanguine  fluid  is 
positively  contained  in  the  vessels  at  the  same  moment,  and  can 
be  said  to  be  actually  circulating.  The  larger  portion  exists  in 
the  capillary  vessels  and  areolar  texture  of  the  organs,  in  which 
Its  movement  is  not  progressive  in  mass  or  Column,  but  is  oscil- 
latory,  vortical,  and  molecular.  This  part  is  renewed  gradually 
and  in  successive  portions,  by  the  receipt  of  new  molecules  from 
the  vessels  of  supply,  (the  arteries,)  and  is  consumed  in  the  pro- 
cesses  of  nutrition  and  secretion. 

These  several  parts  of  the  apparatus  of  the  circulation,  require 
A  summary  notice. 


§  1.   Vessels  or  •Arteries  and  Veins, 

The  arteries  sltg  elastic  tubes  with  solid  parietes,  conveying  the 
blood  driven  by  the  impulse  of  the  heart,  into  the  capillaries  and 
areolar  structure  of  the  organs.  Their  anatomical  structure  has  been 
described  in  Part  I.  They  are  implanted  in  the  ventricles  of  the 
heart,  into  which  they  open.  The  one  conducting  the  blood  into  the 
body  generally,  from  the  left  ventricle,  is  the  aorta;  thattransmitting 
the  blood  from  the  right  ventricle  into  the  lungs,  is  the  pulmo- 
nary artery.  The  two  have  exactly  the  same  structure.  The  ar- 
teries are  constituted  to  resist  the  impetus  of  the  heart  communi- 
cated to  the  blood;  and  this  is  the  sole  cause  of  tbei^  difference 
from  the  veins.  The  arteries  are  nearly  passive  in  the  circulation: 
they  have  no  active  participation  in  that  process.  By  their  elas- 
ticity they  yield  to  thedistending  force  imparted  by  the  contraction 
of  the  ventricles,  but  immediately  react  with  slight  increase  of 
force  as  that  ceases.  In  this  manner  the  impulse  derived  from  the 
heart  is  continued  on  the  blood,  and  its  progressive  movement  is 
maintained  during  the  relaxation  or  diastole  of  the  heart.  The  elas- 
ticity of  the  arteries  has  the  same  operation,  though  more  perfectly, 
with  the  air-vessel  in  hydraulic  engines,  contrived  for  the  purpose 
of  maintaining  a  constant  current  of  water  through  tubes,  by  con- 
tinuing the  pressure  on  it,  during  the  retraction  of  the  piston. 

The  function  of  the  arterjes  in  the  circulation  is  entirely  me- 
chanical, depending  solely  on  their  physical  form  and  properties: 
it  possesses  nothing  of  a  vital  character.  Many  physiolj|gists  still 
hold  the  belief,  that  arteries  are  furnished  wit^a  muscular  coat, 
•  and  have,  consequently,  an  active  participation  in  the  circulation 
by  a  contractile  power.  This  opinion  was  first  adopted  before  the 
existence  of  general  anatomy  had  carried  the  lights  derived  from 
an  analysis  of  the  structure,  into  the  study  of  the  tissues  and  their 
properties.  It  was  a  bare  hypothesis,  and  once  formed  and  em- 
braced, attempts  were  made  to  sustain  it  by  some  crude  and  in- 
conclusive experiments.  Not  only  do  we  know,  from  anatomical 
analysis,  muscular  fibre  to  be  absent  from  the  structure  of  arte- 
ries, but  chemical  analysis  establishes  the  same  fact,  by  proving  it 
does  not  contain  fibrin.  The  arteries  devoid  of  muscular  fibres, 
endowed  with  no  other  contractile  force  than  that  of  mere  elas- 
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culation;  and  all  doctrines  assuming  their  contractility  as  a  princi- 
ple or  fact  for  their  basis,  have  not  a  foundation  in  nature,  arid  are 
necessarily  defective  and  erroneous. 

All  those  explanations  of  the  formation  of  congestions,  undue 
excitement,  and  accumulation  of  sanguine  fluid,  in  the  organs, 
derived  from  a  supposed  active  determination  of  the  blood  into 
them,  by  a  direct  action  of  the  heart  and  vessels,  are  entirely  hy- 
pothetical. No  power  of  the  kind  is  possessed  by  them.  The 
blood  may  move  quicker  or  slower,  according  to  the  frequency 
and  force  of  the  contractions  of  the  heart,  but  the  quantity  sent 
into  the  organs  will  always  hold  the  same  relative  proportion. 

The  veinSf  in  structure,  are  less  solid,  resisting,  and  elastic, 
than  the  arteries;  they  are  more  yielding  and  distensible.  Expe- 
riencing none  of  the  impetus  of  the  heart's  contraction,  it  would' 
have  been  unnecessary  they  should  have  been  endowed  with  the 
same  physical  powers  of  resistance,  while  from  the  slower  move- 
ment of  the  returning  blood,  and  its  liability  to  temporary  retard- 
ations from  numerous  causes,  it  was  proper  they  should  have  the 
power  of  enlarging  under  those  circumstances,  to  contain  an  in- 
creased quantum  of  that  fluid. 

The  differences  in  the  structure  of  the  arteries  and  veins  pro- 
ceed from  their  middle  or  proper  coats.  In  the  veins,  this  is 
either  peculiar  to  them,  being  sui  generis,  or  is  a  modification  of 
the  yellow  elastic  fibrous  tissue,  forming  the  middle  coat  of  the 
arteries.  The  internal  or  lining  membrane  is  the  same  in  both, 
though  ia  the  veins  it  is  disposed  at  intervals  in  folds,  forming 
valves,  which  aiA  on  mechanical  principles,  the  feebler  circula- 
tion in  these  vessels.  Neither  set  of  vessels  are  furnished  with  ■ 
a  structure  susceptible  of  active  contractions. 

The  veins  execute  a  function  analogous  to  that  of  the  arteries. 
Both  passively  admit,  by  their  physical  conformation,  the  passage 
of  fluids  through  them,  which  are  propelled  by  forces  foreign  to 
the  vessels  themselves.  They  are  mere  conductors  of  the  san- 
guine fluid,  but  in  opposite  directions.  The  arteries  being  affe- 
rent, and  the  movement  of  the  fluid  centrifugal;  the  veins  being 
efferent,  and  the  course  of  the  blood  in  them  centripetal. 
»  The  veins  commence  in  the  manner  the  arteries  terminate ; 
that  is,  in  exceedingly  minute  and  almost  imperceptible  ramifi- 
cations and  divisions.     In  the  arteries  these  form  paries  decreas- 


ing in  caliber,  and  increasing  in  number;  in  the  veins  the  order 
is  reversed,  decreasing  in  number,  and  increasing  in  capacity. 
The  veins  are  infinitely  more  numerous  than  the  arteries  in  the 
general  system,  though  the  fact  is  doubtful  as  to  the  pulmonary 
organs;  and  they  are  estimated  to  contain  at  least  three-fifths  of 
the  actual  circulating  fluids. 

It  was  long  a  favourite  notion,  and  is  not  yet  entirely  abandon- 
'  ed,  that  the  arteries  and  veins  were  directly  continuous,  the  one 
commencing  from  the  termination  of  the  other.  The  movement 
of  the  blood,  as  regarded  in  this  manner,  was  considered  a  com- 
plete circulation  in  the  strictest  sense,  passing  through  the  arte- 
ries, and  immediately  returning  from  them  back  again  through 
the  veins.  The  impossibility  of  explaining  the  physiological 
phenomena  of  nutrition,  secretion,  calorification,  and  of  the  pa- 
thological phenomena  of  congestion,  inflammation,  and  anormal 
productions,  by  this  hypothesis,  was  not  perceived,  and  in  truth, 
were  scarcely  inquired  into  by  physiologists  and  pathologists, 
who  were  generally  content  with  seeing,  without  attempting  to 
understand  them. 

That  a  direct  communication  exists  between  some  arterial  and 
venous  ramifications,  and  that  an  immediate  transmission  of  the 
blood  from  the  one  to  the  other  really  occurs,  I  do  not  doubt.  It 
is  said  to  be  demonstrated  by  anatomists,  who  occasionally  suc- 
ceed in  making  the  matter  of  injections  pass  from  an  artery  into 
the  veins;  and  in  examining  the  circulation  with  a  microscope,  it 
is  common  to  observe  in  the  field  of  vision,  one  or  two  of  the  cur- 
rents of  blood  globules  suddenly  change  their  course,  making  a  cir- 
cuit, and  from  being  centrifugal,  to  become  centripetal.  In  the 
salamander,  and  other  animals  of  lower  order,  the  direct  com- 
munication of  many  vessels  is  very  obvious.  It  is  not,  however, 
true  of  all  the  veins;  and  the  larger  portion  of  them  arise  by  im- 
perceptible radicles  in  the  intimate  and  areolar  structure  of  the 
tissues  and  minute  capillaries.  When  we  shall  treat,  in  a  succeed- 
ing section,  of  the  mechanism  of  the  circulation,  the  object  an- 
swered by  a  partial  direct  communication  of  the  arteries  and  veins, 
and  the  necessity  of  such  a  provision  will  be  indicated. 

59 


*! 


IJ  i- 


4§6  ArrARATUS    OR    ORGANS    OF    THE    CIRCULATION. 


*  §  ^-  0/  the  Capillary  System, 

It  is  only  since  the  epoch  of  the  appearance  of  the  General  Ana- 
tomy of  Bichat,  that  the  capillary  system  has  been  regarded  generally 
as  distinct  from  the  arteriesand  veins,  anditshighlyimportantfunc- 
tions  in  the  production  of  vital  phenomena  been  duly  estimated. 
It  must  be  acknowledged,  however,  that  of  this  structure,  our  in- 
formation is  exceedingly  defective,  and  the  existence  of  these 
minute  vessels  is  rather  inferred  than  demonstrated.     In  tracing 
most  carefully  the  course  of  an  artery  towards  its  termination,  it 
is  seen  to  diminish  until  it  vanishes  from  the  sight;  it  is  equally 
impossible  to  seize  on  the  first  origin  of  a  vein.     The  examina- 
tion  of  delicate  and  transparent  tissues  by  the  microscope,  exhi- 
bits numerous  currents  of  globules.  Some  of  these,  as  we  have  al- 
ready remarked,  in  making  a  circuit,  assume  a  retrograde  course; 
others  proceed  in  a  regular  route,  though  dividing  infinitely,  but 
return  into  afferent  vessels,  while  other  globules  move  in  various 
directions  with  fluctuating  course,  often  are  arrested,  and  become 
fixed  in  the  tissue,  while  the  same,  or  different  molecules  again 
separate,  form  new  currents,  and  re-enter  the  circulation. 

Examined  in  its  natural  state,  the  tissue  presents  amidst  the 
currents  of  moving  globules,  many  spacesof  apparently  solid  sub- 
stance, resembling  small  islets,  surrounded  by  an  agitated  fluid. 
But  if  it  be  slightly  irritated,  as  by  thrusting  in  it  a  fine  needlej 
immediately  the  motion  of  the  globules  is  more  rapid,  new  cur- 
rents start  into  existence,  where  none  were  before  perceptible, 
and  the  whole  becomes  a  mass  of  moving  molecules,  the  general 
direction  of  which  tends  towards  the  point  of  irriUtion. 

The  last  circulation  would,  from  these  observations,  appear  to 
be  of  three  different  kinds;  one  direct  between  the  arteries  and 
veins;  a  second  through  capillaries  intermediate  to  the  arteries 
and  veins;  and  a  third  in  the  areolar  or  interstitial  structure 
of  the  organs.  The  two  last  are  generaUy  embraced  as  one,  con- 
stituting  the  capillary  systefn. 

The  capillaries  enter  so  intimately  into  the  composition  of  the 
mmute  structure  of  the  organs,  it  is  no  more  possible  to  describe 
them,  than  it  is  to  give  a  description  of  the  intimate  texture 

itself.     All  we  do  knn«v  .*•  ♦»>«*  ,,.u:i ♦-.?..       .      •  ^ 
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an  appreciable  size,  and  their  circulation  is  under  the  influence  of 
the  heart,  they  cannot  be  said  to  constitute  a  portion  of  the  tissues 
of  the  organs;  they  are  distinct  from  them,  and  the  interior  paren- 
chymatous circulation  of  the  organs,  for  the  purposes  of  nutrition, 
secretion,  and  the  other  phenomena  of  life,  is  not  performed  by 
them,  but  by  the  capillaries. 

The  capillaries  thus  constitute  an  immense  system,  every  where 
continuous  from  the  continuity  of  the  external  and  internal  sur- 
faces, embracing  all  the  organs,  from  the  largest  to  the  most  mi- 
nute, executing  the  organic  or  vital  actions,  and  susceptible  of 
being  influenced  throughout  its  whole  extent  by  impressions  on 
any  one  portion. 

The  capillaries  must  possess  some  differences  in  the  different 
tissues,and  even  in  those  entering  into  the  composition  of  the  same 
organs.  For,  in  some  organs,  as  the  spleen  and  mucous  mem- 
brane, the  circulating  or  nutritive  humour,  is  almost  exclusively 
red  or  coloured  blood;  while  in  cartilage,  fibrous  membrane,  se- 
rous membrane,  it  is,  in  a  natural  state,  solely  colourless  blood 
that  circulates  in  or  permeates  them.  Their  capillaries  cannot 
therefore  be  precisely  similar. 

In  the  structure  of  the  same  organ  are  found  dissimilar  tissues, 
as  in  the  lungs,  liver,  stomach,  &c.  nourished  by  different  elements 
of  the  blood,  and  admitting  in  healthy  action,  the  one  red  blood, 
and  the  other  only  colourless  fluid.  Corresponding  with  this  dif- 
ference in  the  capillaries,  the  blood  we  have  just  seen,  consists  of 
different  portions,  coloured,  or  red  globules,  and  a  colourless  fluid 
with  globules  of  the  same  character. 

The  capillaries  present  also  two  great  divisions,  in  which  very 
opposite  actions  take  place.  The  one  is  the  capillaries  of  the  or- 
ganic structure,  engaged  in  nutrition  and  secretion,  and  in  which 
the  blood  loses  its  capacity  for  maintaining  the  vital  phenomena, 
or  is  changed  from  arterial  into  venous  blood;  the  other  is  the 
capillaries  of  the  lungs,  in  which  the  reverse  action  occurs;  the 
blood  acquiring  the  capacity  of  exciting  and  supporting  vital  ac- 
tions, and  is  changed  from  venous  into  arterial  blood. 
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§  3.  0/ the  Heart. 

The  heart  is  a  muscular  organ,  whose  contractions  give  im- 
pulse to  the  motion  of  the  blood,  accelerating  its  course  from  the 
one  set  of  capillaries  to  the  other.  It  is  not  absolutely  necessary 
to  a  circulation,  or  distribution  of  nutritive  fluid  in  organized  be- 
ings. The  animals  of  simple  structure  are  devoid  of  it;  and  the 
circulation  of  vegetable  beings,  often  very  active  and  energetic, 
is  entirely  carried  on  without  its  assistance. 

The  heart  is  not  constructed  on  the  same  model  in  all  animals. 
In  one  class,  (vermes,)  it  is  a  mere  muscular  coat  added  to  a  por- 
tion of  the  large  arterial  trunk:  in  another,  (the  mollusca,)  it  is 
an  enlargement  of  the  vessel  with  the  addition  of  muscular  layers: 
in  others,  (reptilia  and  piscesj  it  is  single,  and  is  pulmo- 
nary, or  propels  venous  or  black  blood  into  the  lungs,  or  is  aortic 
or  systemic,  driving  arterial  or  oxygenated  blood  into  the  gene- 
ral system.  In  the  mammalia,  the  heart  is  double,  or,  more  pro- 
perly speaking,  is  two  hearts  conjoined  together,  but  having  no 

immediate  or  direct  communication  with  each  other  after  birth 

the  one  being  pulmonary,  or  transmitting   venous   blood;   the 
other  systemic,  and  impelling  red  or  arterial  blood. 

The  heart  in  man,  regarded  as  a  single  organ,  presents  four  ca- 
vities; two  auricles,  and  two  ventricles.  The  left,  or  rather  pos- 
terior auricle  and  ventricle,  communicate  with  each  other,  and 
form  the  left,  aortic  or  systemic  cavities;  the  right  auricle  and 
ventricle,  opening  into  each  other,  are  the  right,  or  pulmonary 
cavities. 

The  ventricles  compose  the  body  of  the  heart,  and  are  formed 
of  firm  muscular  walls.  The  muscular  fibres  of  the  ventricles  are 
not  continued  to  the  auricles.  The  auriculo-ventricular  orifices 
are  furnished  with  valves,  admitting  the  influx  of  the  blood  from 
the  auricles  into  the  ventricles,  but  preventing  its  reflux;  while 
the  openings  of  the  pulmonary  artery  and  aorta  are  also  provided 
with  valves  arranged  to  admit  the  passage  of  the  blood  from  the 
ventricles  into  the  vessels,  but  equally  preventing  its  return.  The 
ventricles  act  on  a  large  mass  of  blood,  and  impel  it  through  an 
extended  space.  Their  muscular  structure  possesses  a  proportion- 
ate development;  and  the  left,  as  requiring  the  'most  force,  has 
the  thickest  parietei. 


The  auricles  are  considerably  thinner  than  the  ventricles,  hav- 
ing much  fewer  muscular  fibres,  which,  in  fact,  are  not  necessary, 
as  they  merely  force  the  blood  into  the  ventricles  during  their 
relaxation.  The  auricles  communicate  with  veins;  the  right  being 
connected  with  the  cava  ascendens  and  cava  descendens  returning 
the  blood  from  the  inferior  and  superior  portions  of  the  body;  and 
the  left  with  the  pulmonary  veins,  bringing  the  blood  from  the 
lungs.  No  valves  are  placed  at  the  openings  of  the  veins  into  the 
auricles,  so  that  the  column  of  blood  is  continuous  from  the  inte- 
rior of  the  auricles  to  the  venous  radicles.  The  auricles  may, 
with  propriety,  be  looked  on  as  venous  enlargements,  forming 
reservoirs  for  the  supply  of  the  ventricles,  reinforced  by  some 
muscular  fibres  to  drive  the  blood  forward  into  the  ventri- 
cles. In  this  view,  the  ventricles  alone  are  to  be  considered 
as  properly  the  heart:  it  is  they  that  impress  the  impelling  force 
on  the  column  of  blood  in  both  the  circulations,  pulmonary  and 
systemic. 

The  interior  cavities  of  the  heart  are  lined  by  the  same  deli- 
cate membrane,  forming  the  inner  coat  of  the  blood-vessels,  with 
which  it  is  continuous:  of  the  same  tissue  also  are  constructed  the 
valves  situated  at  the  auriculo-ventricular  openings,  and  the  ori- 
fices of  the  large  arteries.  No  differences  can  be  perceived  in  the 
structure  of  this  tissue  in  the  venous  or  arterial  vessels,  and  the 
two  hearts;  yet  the  venous  membrane,  and  that  of  the  right  or 
pulmonary  heart,  is  more  distensible  than  the  other,  and  is  seldom 
found  ossified  which  is  a  common  occurrence  in  this  membrane 
in  the  arteries  and  aortic  heart.  This  membrane  is  very  irritable, 
and  susceptible  of  inflammation. 

The  heart  on  the  exterior  is  invested  by  a  serous  membrane, 
which  is  reflected  from  it  at  the  origin  of  the  vessels,  forming  a 
kind  of  sac  enclosing  the  heart.  On  the  exterior  of  this  is  applied 
a  layer  of  fibrous  tissue,  connected  with  a  similar  tissue  in  the 
diaphragm,  and  is  continued  on  the  large  vessels  coming  to, 
or  arising  from  the  heart.  The  serous  covering  is  provided,  as  in 
other  organs  where  it  exists,  to  admit  of  easy  and  unresisting 
movements  in  the  heart,  and  for  this  purpose  it  is  lubricated  by  a 
serosity  exhaled  on  its  surface. 

The  nerves  of  the  heart  are  remarkably  small.  They  follow 
the  distribution  of  the  cardiac  arieries.  Ii  was,  for  a  coiiaiuerauje 
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period,  denied  that  the  heart  received  any  nerves,  and  the  source 
*  whence  they  are  derived  is  not  yet  absolutely  determined.     The 
most  probable  opinion  is,  that  they  receive  some  filaments  from 
the  eighth  pair,  and  others  from  a  plexus  of  the  trisplanchnic. 

The  structure  of  the  heart  is  calculated  entirely  on  physical 
principles,  and  intended  for  the  development  of  a  mechanical  ac- 
tion on  the  blood.  Its  influence  in  the  circulation  is  solely  that  of 
a  physical  apparatus,  similar  to  a  forcing  pump  in  an  hydraulic 
engine.  It  can  have  no  controlling  power  over  the  course  or  di- 
rection of  the  circulation,  which  is  influenced  by  it  in  no  other 
manner  than  by  the  force  and  frequency  of  its  contractions.  In 
the  irregular  distribution  of  the  circulating,  or  nutritive  humour, 
so  important  a  feature  of  the  pathological  state,  it  does  not  possess 
the  slightest  agency. 

Sect.  111.— Mechanism  of  (he  Circulation, 

The  apparatus  described  in  the  preceding  section,  has  for  its 
office  or  function  the  performance  of  the  circulation,  or  movement 
and  distribution  of  the  nutritive  humour.  The  manner  in  which 
this  is  effected,  and  the  forces  accomplishing  it,  are  an  interesting 
subject  of  inquiry;  one  that  is  deeply  involved  in  pathological 
discussions,  and  the  determination  of  therapeutical  principles. 

The  hlood,  or  circulating  liquid,  may  be  regarded  as  distributed 
into  three  portions,  according  to  the  part  of  the  vascular  system 
containing  it.     The  first  is  the  portion   included   in  the  arteries 
moving  from  the  heart  towards  the  capillaries.    It  is  the  least  in 
quantity.  The  second  is  that  contained  in  the  veins  returningthe 
blood  from  the  capillaries:  its  quantity  exceeds  considerably  the 
first     The  last  is  the  portion  existing  in  the  minute  capillaries 
and  interstitial,  or  areolar  texture  of  the  organs,  and  is  immedi- 
ately engaged   in  the  production  of  vital  phenomena,  nutrition 
and  secretion.     It  is  by  far  the  most  considerable  portion  of  the 
sanguine  mass;  its  movement  is  not  progressive,  but  fluctuating, 
and  It  is  gradually  renewed.    The  two  first  portions  can  alone  be 
considered  as  actually  circulating  in  a  constant  current;  the  last 
is  detained  in  the  organs,  and  its  movements  are  directed  by  the 
organs  themselves. 

TjiC  circulating  bloou,  ui   that  contained  in  the  vessels,  pre- 


sents every  where  a  collection  of  continuous  and  moveable  co- 
lumns, having  the  two  hearts  or  ventricles  for  common  bases. 
It  is  confined  in  the  vascular  system,  1st,  by  the  parietes  of  the 
vessels,  which,  by  their  physical  properties,  react  on  it;  and 
2d,  by  the  capillaries  and  areolar  texture  of  the  organs,  replete 
with  their  portion  of  the  sanguine  nutritive  humour,  which 
admit  only  the  quantity  required  for  their  immediate  actions,  and 
to  replace  what  they  transmit  to  the  circulation.  From  the  direct 
communication  between  the  arteries  and  veins,  a  true  circulation 
is  performed,  the  blood  passing  immediately  from  the  one  set  of 
vessels  into  the  other.  By  this  mechanism  an  impulsion  commu- 
nicated to  the  base  of  the  circulating  columns  is  experienced,  at  the 
same  moment,  throughout  the  whole  mass,  and  the  movement  of 
the  circulation  is  not,  consequently,  as  is  generally  represented,  in 
successive  waves,  but  is  consentaneous  in  every  portion.  The 
proper  vascular  system  or  circulating  apparatus,  has  no  immedi- 
ate agency  in  the  organic  actions;  it  is  merely  intended  as  a  sys- 
tem of  supply,  conveying  to  the  capillaries  and  areolar  texture, 
the  fluids  appropriate  to  their  especial  functions. 

The  blood  contained  in  the  capillaries  and  areolar  texture  of 
the  organs,  does  not  enter  into  the  circle  of  the  circulation:  pro- 
perly speaking,  it  does  not  circulate.  Its  movements  are  not  al- 
ways progressive,  but  are  molecular,  fluctuating,  and  oscillatory. 
A  certain  quantity  of  sanguine  fluid  is  essential  to  every  organ, 
is  one  of  its  elements,  and  can  in  no  manner  be  abstracted  from 
it  This  portion  is  really  an  organic  fluid.  The  general  quantity 
of  the  blood  in  the  capillaries  and  areolar  texture  varies  accord- 
ing to  its  greater  or  less  abundance  in  the  economy,  and  the  ac- 
tions of  the  organs  attracting  into  them  additional  supplies,  form- 
ing local  congestions,  and  disturbing  the  balance  of  its  distribu- 
tion. 

The  capillary  system  and  areolar  texture  of  each  organ,  derive 
their  sanguine  or  nutritive  humour  from  the  vascular  system  and 
general  circulation,  by  an  independent  force.  They  admit  or  at- 
tract it  from,  retain  or  return  it  into  the  vascular  system  and  ge- 
neral circulation,  according  to  their  mode  of  excitation,  which  al- 
ways governs  their  demand,  or  the  necessity  of  a  supply.  Each 
organ  is,  consequently,  the  regulator  of  its  own  circulation,  and 
determines  the  quantity  of  sanguine  humour  it  contains.     This 
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quantity  is  specific  in  each  organ,  depending  on  its  organic  and 
functional  actions,  but  admits  a  certain  fluctuation  resulting  from 
the  states  of  activity  or  repose  of  the  organs. 

The  erectile  tissues  offer  a  type,  on  a  magnified  scale,  of  the  ca- 
pillary system  and  areolar  texture,  and  of  the  phenomena  com- 
posing the  circulatory  movements  of  which  they  are  the  seat. 
The  erectile  tissue  in  the  penis,  clitoris,  nymphae,  nipple,  &c» 
consists  of  innumerable  capillaries  anastomosing  together,  and  a 
cellular  or  areolar  structure,  with  which  the  capillaries  freely 
communicate.  The  large  vessels  convey  to  this  tissue  at  all  times, 
the  same  quantity  of  blood,  placing  this  fluid  within  its  reach  and 
at  its  disposal.  But,  unless  it  be  in  a  state  of  excitement,  no  more 
blood  enters  it  than  is  required  for  its  nutritive  acts.  As  soon, 
however,  as  it  experiences  an  excitement,  either  moral,  from  sen- 
sual ideas,  or  physical,  from  lascivious  touchings,  it  attracts  im- 
mediately a  large  quantity  of  sanguine  fluid,  becomes  turgid,  and 
in  a  state  of  erection,  and  retains  the  blood  within  it  as  long  as 
the  excitation  is  continued.  When  this  ceases,  the  attractive 
power  of  the  tissue  terminates,  the  blood  passes  into  the  venous 
vessels,  and  a  state  of  flaccidity  and  relaxation  ensues. 

When  a  general  plethora  prevails,  the  vascular  and  capillary 
systems  are  turgid  with  blood,  and  the  organs  possess  their  greatest 
development,  fullness,  and  activity.  In  the  deficiency  of  this  fluid 
the  circulating  portion  is  maintained  at  the  expense  of  the  capil- 
laries and  areolar  texture,  which  are  deprived  of  a  portion  of  their 
sanguine  fluid;  the  organs  contract  to  their  smallest  dimensions, 
and  the  energy  of  their  organic  actions  declines.  In  sudden  ex- 
cessive losses  of  the  fluids,  emaciation  is  rapidly  induced  from 
this  cause,  the  features  shrink,  and  the  size  of  the  limbs  dimi- 
nishes. The  formation  of  congestions  in  the  internal  highly  san- 
guine organs,  is  attended  with  similar  results,  as  the  excess  of 
fluids  accumulated  and  locked  up  in  those  organs,  occurs  at  the 
expense  of  the  rest  of  the  economy,  which  is  called  on  also  to 
furnish  a  sufficiency  of  blood  to  maintain  the  circulation  in  the 
vessels. 

The  sanguine  fluid  of  the  capillaries  and  areolar  texture,  the 
organic  fluid,  experiences  incessant  mutations.  It  is  the  subject  of 
the  molecular  actions,  consisting  of  nutrition  and  secretion,  and 
the  production  of  vital  phenomena,  in  which  itsuflers  a  complete 


metamorphosis.  It  loses  part  of  its  elements,  and  a  portion  of  its 
molecules  become  fixed  in  the  formation  of  the  solids  and  the  se- 
cretions; it  acquires  other  elements  and  molecules  from  the  de- 
composition of  the  animal  structure,  and  its  arterial  or  oxygeniz- 
ed state  is  exchanged  for  the  venous  or  carbonized  character. 

The  capillary  and  areolar  circulation  are  the  most  important  to 
be  studied  in  their  peculiar  features,  as  being  the  seat  of  all  the 
movements  in  which  the  vital  phenomena  are  generated.  They 
are  the  essential  agent  in  nearly  all  the  pathological  and  thera- 
peutic modifications  impressed  on  the  organs  and  economy. 

The  preceding  exposition  I  take  to  be  the  correct  view  of  the 
mechanism  of  the  circulation.  It  is  founded  on  an  investigation  of 
factsfurnishedbyanatomicalresearches,(^27?;ec//on5,4'C.^  by  a  care- 
ful study  of  the  circulation  in  living  animals  with  the  microscope, 
and  by  the  phenomena  manifested  in  the  pathological  state,  and 
in  therapeutic  operations.  The  views  taken  by  writers  of  the  cir- 
culation, are,  in  general,  too  exclusive.  Some,  with  Harvey,  con- 
tinue to  regard  it  as  performed  exclusively  in  the  vessels,  by  an 
uninterrupted  connexion  of  the  arteries  and  veins:  others,  with 
Bichat,  consider  the  capillary  system  as  entirely  intermediate 
to  the  arteries  and  veins,  preventing  the  direct  transmission 
of  the  blood  from  the  one  to  the  other  set  of  vessels.  Neither  of 
these  doctrines  alone  can  explain  some  of  the  most  important 
facts  connected  with  the  circulation,  nor  is  either  separately  con- 
sonant with  some  of  its  most  absolute  phenomena.  Both,  with  the 
limitations  given  to  them,  are  true.  A  capillary  circulation,  as 
described  by  Bichat,  unquestionably  exists;  and  in  addition,  a  pa- 
renchymatous or  areolar  circulation,  in  which  the  nutritive  sanguine 
fluid  possesses  a  molecular  movement;  in  both  which  the  circula- 
tion is  efiiected  by  inherent  forces.  A  direct  circulation  also  exists 
between  the  arteries  and  veins;  the  arteries  forming  a  curve,  and 
the  blood  returning  immediately  back  to  the  heart.  This  last  ar- 
rangement is  necessary  for  the  safety  of  the  economy  in  those 
sudden  and  extensive  congestions,  so  frequently  formed  under 
the  influence  of  vehement  irritations  developed  in  highly  sanguine 
organs.  In  these  cases,  the  blood  in  the  capillaries  and  areolar  tis- 
sue, does  not  return  into  the  vascular  system;  it  assumes  a  direc- 
tion towards  the  point  of  irritation,  where  it  accumulates,  is  dc- 
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the  state  known  as  congestion.  This  state,  when  extensive, 
or  seated  in  the  large  and  sanguine  organs,  as  it  respects  the  vas- 
cular circulation,  is  equivalent  often  to  the  abstraction  of  many 
pounds  of  blood,  whence  proceeds  the  feebleness  of  the  vascular  cir- 
culation when  this  condition  prevails.  The  heart  is  almost  powerless 
from  the  diminution  of  the  circulating  mass  gf  blood,  and  the  defi- 
ciency of  supply  to  its  own  capillaries;  the  pulse  is  miserable,  and 
scarcely  to  be  distinguished,  for  the  artery  is  not  distended,  nor 
its  coats  put  on  the  stretch,  by  the  volume  of  fluid  traversing  it;  and 
the  external  surface,  when  the  congestion  is  internal, is  pallid  and 
algid,  because  deserted  by  its  sanguine  humour.  If  a  direct  cir- 
culation had  not  been  provided,  every  congestion,  of  even  mode- 
rate extent,  would  have  been  necessarily  productive  of  a  fatal 
syncope.  The  vascular  circulation  must  have  ceased*  from  the 
sudden  detention  of  the  blood  in  the  capillary  system  and  pa- 
renchyma of  the  organs,  under  the  influence  of  an  active  irritation, 
and  the  detorsion  it  impresses  on  the  whole  of  the  capillary  cir- 
culation. The  necessity  of  a  direct  circulation  is  manifested,  and 
in  this  arrangement  is  displayed  a  striking  instance  of  the  pro- 
found designs  and  beautiful  harmony  prevailing  in  every  portion 
of  the  organism. 

Sect.  IV.  Of  the  Forces  accomplishing  the  Circulation, 

From  the  anatomical  characters  of  the  arteries  and  veins,  as 
clearly  examined  in  a  preceding  section,  it  is  very  evident  they 
can  exercise  but  a  very  limited  influence  in  producing  the  circu- 
lation or  movement  of  the  blood.  Their  agency  in  this  respect 
is  restricted  entirely  to  their  physical  properties,  depending  on 
their  structure.  The  arteries,  by  their  elasticity,  which  they  pos- 
sess in  an  eminent  degree,  when  the  vascular  system  is  well  sup- 
plied and  distended,  react  on  the  column  of  fluid,  and  assist  in 
maintaining,  in  the  manner  previously  explained,  the  progressive 
motion  of  the  blood.  The  shock  or  impulse  communicated  by 
the  contraction  of  the  ventricles,  and  the  sudden  injection  of 
blood  into  the  arteries,  is  experienced  throughout  all  their  rami- 
fications, produces  a  slight  distention,  and  it  is  asserted,  a  feeble 
lateral  motion.  This  shock  or  impulse  is  perceived  when  an 
•rtery  is  teit,  and  forms  the  puise.   I'he  force  and  tirmness  of  the 
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pulse  always  corresponds  to  the  distention  of  the  arteries,  and  is 
an  evidence  that  the  vascular  system  possesses  its  full  quantum  or 
an  excess  of  the  sanguine  fluid.  But  when  the  amount  of  the  circu- 
lating fluid  is  diminished,  the  arteries  collapse  in  proportion  to 
its  diminution,  their  reaction  on  it  is  lessened,  and  the  pulse  is 
feeble;  and  when  the  abstraction  of  the  blood  from  the  vascular 
system  is  so  considerable,  as  no  longer  to  fill  the  caliber  of  the 
arteries,  and  distend  their  coats,  the  pulse  disappears,  and  can  no 
longer  be  felt,  though  a  stream  of  blood  may  still  continue  to  flow 
through  the  vessels. 

Many  writers  strenuously  contend  for  an  active  participation 
in  the  circulation  on  the  part  of  the  vessels,  and  they  have  endea- 
voured to  prove  in  them  the  possessioiF^of  a  contractile  power, 
similar  to  muscular  contraction.  Dr.  Hastings,  of  modern  au- 
thors, is  the  most  conspicuous  for  his  labours  to  establish  this 
point.  His  evidences  are,  however,  exceedingly  defective,  and 
weigh  very  lightly  in  opposition  to  the  conjoined  result  of  anato- 
mical and  chemical  analysis,  disproving  absolutely  the  existence 
of  muscular  fibres  in  the  composition  of  the  arteries,  sustained,  in 
addition,  by  the  experiments  of  Bichat,  Majendie,  and  Parry. 
The  principal  experiments  of  Dr.  Hastings  are  obnoxious  to  very 
forcible  and  important  objections.- The  contraction  manifested  in 
an  artery  after  it  has  been  laid  bare,  is  one  of  the  strong  facts  re- 
lied on  to  establish  its  muscularity.  This  contraction  is  not  ma- 
nifested immediately,  as  all  muscular  contractions  are,  when  re- 
sulting from  an  irritant,  and  is  a  consequence  of  the  evaporation 
of  the  watery  portion  of  the  serous  fluid,  constituting  so  large  a 
portion  of  all  the  solids,  and  which  always  occurs  when  a  partis 
denuded.  The  tunics  of  the  arteries  are  consequently  condensed, 
and  their  diameter  is  diminished. 

Sulphuric  acid  applied  to  an  artery  also  produces  a  diminution 
in  its  diameter,  and  this  is  also  assumed  as  an  evidence  of  muscu- 
lar contraction.  But  concentrated  sulphuric  acid  attacks  every 
part  of  the  animal  structure  to  which  it  is  applied  as  a  chemical 
agent,  changing  its  character  and  properties,  and  the  contraction 
of  an  artery  from  this  cause  can  never  be  admitted  as  a  test  of  its 
muscular  structure.  Besides,  sulphuric  acid,  from  its  strong  affi- 
nity for  water,  attracts  that  fluid  from  all  bodies  with  which  it  is 
placed  in  contact,  and  this  cauae  alone,  uy  producing  condensa- 
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tion  in  the  coats  of  the  arteries,  will  occasion  diminution  of  their 
caliber.  It  would  be  remote  from  the  elementary  design  of  this 
work,  to  enter  into  a  critical  analysis  of  the  other  experiments  of 
Dr.  Hastings,  but  they  can  be  shown  to  be  equally  inconclusive 
with  those  already  noticed. 

The  vessels  exerting  no  other  agency  in  the  circulation  than 
that  derived  from  their  physical  structure  and  properties,  we  have 
to  look  to  the  heart  and  the  capillaries,  and  areolar  texture  for  the 
active  powers  producing  the  circulatory  and  distributive  move- 
ments of  the  sanguine  fluid. 

The  heart,  by  its  structure  and  contractile  power,  is  unques- 
tionably a  very  efficient  agent  in  the  circulation  of  the  blood.  By  , 
many  writers  it  is  considered  as  the  sole  cause  of  the  circulation. 
The  ventricles  contracting  from  an  inherent  vital  force  on  the  blood 
they  contain,  which  is  contiguous  with  that  in  the  arteries,  act  on  it 
with  a  physical  impulse.  The  blood  being  mobile  and  unresisted 
in  the  direction  of  the  arteries,  moves  along  them,  from  the  im- 
pulsion  given  by  the  ventricles.     The  action  of  the  heart  in  the 
circulation  is  thus  seen  to  be  entirely  mechanical,  and  it  can  im-  " 
press  no  other  modification  on  it,,  than  what  may  arise  from  the 
greater  frequency  or  slowness,  force  or  feebleness  of  the  ventri- 
cular contractions.  It  cannot  aHer  in  any  respect  the  distribution 
of  the  circulating  fluid;  it  cannot  direct, at  the  same  time, a  larger 
quantity  into  one  organ,  and  a  smaller  into  another,  the  caliber  of 
the  arteries  being  nearly  unchangeable,  and  the  relative  proportion 
sent  to  each  organ  must,  consequently,  be  always  the  same.  The 
phenomena  of  disease  constantly  manifests,  however,  an  unequal 
irregular  distribution  of  the  sanguine  humour  amongst  the  organs, 
some  havmg  an  excess,  and  others  a  deficiency  of  it.    The  distri- 
bution of  the  blood  to  the  organs  cannot  therefore  be  accomplish- 
ed by  the  heart  alone. 

By  the  mechanical  impulse  of  the  heart,  the  blood  is  propelled 
through  the  arteries  to  the  organs,  where  a  large  portion  of  it  is 
taken  up  by  the  capillary  and  areolar  system,  as  it  may  be  re- 
quired, for  the  uses  of  the  organs;  the  remainder  is  propelled  into  •  ' 
the  veins  through  the  direct  anastomosing  branches,  connecting 
the  two  series  of  vessels.  The  heart  is  consequently  the  moving 
force  of  the  vascular  system,  and  maintains  the  circulation  of  the 
-  .^ ^,  .^ai.wi.i  ouppiyiijg  uie  capiijanes  ana  areolar 
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texture  of  the  organs  with  the  sanguine  humour  requisite  for 
their  circulation  and  actions,  the  last  is  held  in  an  immediate  and 
absolute  dependance  on  the  first,  and  the  cessation  of  the  action 
of  the  heart  necessarily  entails  the  failure  of  the  capillary  and 
areolar  circulation,  and  termination  of  the  organic  actions  and  vital 
phenomena.  The  heart  is  consequently  a  vital  organ,  on  whose 
integrity  the  whole  organism  is  held  dependent.  We  are  here 
presented  with  another  example  of  the  mutual  dependency  of  the 
organs  and  functions  on  each  other,  especially  those  of  the  same 
category  and  apparatus,  which  has  been  previously  instanced; 
for,  already  the  influence  of  the  capillary  on  the  vascular  circula- 
tion has  been  shown,  and  we  now  perceive  the  reverse  influence 
of  the  vascular  over  the  capillary  circulation.  In  man,  and  the 
higher  animals,  whose  organic  actions  necessitate  an  incessant 
supply  of  arterial  or  oxygenated  bipod,  the  capillary  and  areolar 
circulation  terminates  nearly  simultaneously  with  the  cessation  of 
the  vascular.  But  in  the  inferior  and  cold-blooded  animals,  which 
do  not  require  the  same  continuous  afflux  of  arterial  blood  for  the 
maintenance  of  their  organic  actions,  the  capillary  circulation  does 
not  cease  entirely  with  the  extinction  of  the  vascular  circulation ;  it 
has  been  known  to  persist  for  some  time  even  after  the  excision 
of  the  heart. 

Many  calculations  have  been  made  to  estimate  the  force  of  the 
heart's  contractions.  Some  of  them  have  been  very  extravagant. 
It  is  not  easy,  from  the  imperfect  character  of  the  data,  to  arrive 
at  positive  conclusions.  Besides,  the  contractions  of  the  heart  are 
continually  varying,  from  the  operation  of  numerous  causes.  A 
very  high  degree  of  power  is  not  required  for  the  functions  de- 
puted to  the  heart,  and  it  is  not  probable  that  it  possesses  more 
than  is  called  for  by  its  office. 

The  succussive  motion  of  the  blood  in  the  arteries,  proceeding 
from  the  ventricular  contractions,  gradually  declines  with  the  di- 
minution of  the  diameter  of  the  vessels  in  their  increasing  rami- 
fications, until,  in  the  fine  capillaries,  it  disappears  entirely,  the 
blood  escaping  from  them  when  divided,  in  continuous  streams. 
The  influence  of  the  heart  is  experienced,  partially,  in  the  venous 
circulation,  through  the  direct  anastomosing  communications,  and 
a  slight  throbbing  movement  is  to  be  observed  at  times  in  the 
stream  of  blood  flowing  from  a  vem. 
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Though  the  influence  of  the  ventricular  contractions  is  experi- 
enced in  the  venous  circulation,  it  is  not  the  sole  agent  accom- 
plishing the  movement  of  the  blood  in  these  vessels.  Other  causes 
contribute  to  the  same  purpose.  When  treating  of  respiration,  the 
assistance  furnished  to  the  venous  circulation,  by  the  expansion 
of  the  thorax  and  lungs,  was  pointed  out.  The  dilatation  of  the 
heart  has  also  an  operative  agency  in  effecting  the  venous  circu- 
lation. The  blood  is  pressed  forward  in  the  veins  by  a  vis  k  tergo, 

formed  of  the  conjoint  action  of  the  ventriclesin  the  manner  describ- 
ed, of  the  capillary  radicles  of  the  veins,  and,  to  a  slight  extent, 
of  the  atmospheric  pressure,  to  which  Dr.  Barry  assigns  too  much 
importance.  The  heart  being  the  terminating  point  of  the  veins, 
when  its  cavities  dilate,  and  a  tendency  to  a  vacuum  is  formed, 
the  resistance  to  the  motion  of  the  blood  being  removed,  it  rushes 
forward  with  an  increased  velocity;  and,  thus,  the  dilatation  of 
the  heart  is  an  accessary  to  the  venous  circulation,  or  the  return 
of  the  blood  from  the  periphery  towards  the  centre.  The  agency 
of  this  last  means  in  producing  the  venous  circulation,  though  it 
has  attracted  some  attention  in  late  works,  is  the  least  important 
of  those  signalized  as  concurring  in  that  design. 

The  heart,  when  the  organs  and  functions  are  in  a  natural  con- 
dition, contracts,  in  adult  age,  from  sixty-five  to  seventy-five  times 
in  a  minute,  and  isochronal  pulsations  are  experienced  through- 
out the  whole  of  the  arteries.  The  pulse  is,  consequently,  an  in- 
dex to  the  actions  of  the  heart,  and  the  condition  of  the  vascular 
circulation.  In  proportion  to  the  earlier  age  of  the  individual  the 
contractions  are  said  to  be  more  frequent. 

The  cause  whence  proceeds  the  contractions  of  the  heart,  has 
long  engaged  the  attention,  and  foiled  the  speculations  of  physio- 
logists in  their  endeavour  to  explain  it.  Haller,and  his  disciples, 
assigned  it  to  an  inherent  irritability  of  the  fibres  of  the  heart, 
stimulated  by  the  presence  of  the  blood.  This  hypothesis  is  the 
most  rational  and  probable,  though  it  certainly  is  not  without  its 
difficulties.  Le  Gallois,and  most  of  the  French  physiologists  who 
have  adopted  his  views,  regard  it  as  depending  on  a  nervous  prin- 
ciple derived  from  the  spinal  marrow.  This  opinion  emanates 
from  the  general  doctrine  that  inculcates  irritability  to  be  a  pro- 
perty attached  to  the  nervous  system,  and  imparted  by  it  to  the 
4>rgaijs».   A  lie  laiiacy  oi  uus  aoctrine  was  exmoited  wnen  treatmg 
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on  that  subject,  (Part  I.  Chap,  III.)  The  experiments  of  Le  Gal- 
lois  are  entirely  inconclusive;  for  the  results  on  which  he  depend- 
ed, it  has  been  satisfactorily  shown,  were  due  to  the  manner  of 
their  performance,  and  not  to  the  experiments  themselves.  When 
the  brain  and  spinal  marrow  are  destroyed  in  a  gradual  manner, 
the  contractions  of  the  heart  will  continue,  if  artificial  respiration 
be  maintained,  and  haemorrhagy  be  prevented.  Besides,  monsters 
have  existed  with  a  heart  and  circulation  destitute  of  brain  and 
spinal  marrow. 

The  nerves  which  the  heart  receives  are  not  for  the  purpose 
of  communicating  to  it  a  principle  or  capacity  of  action,  but  are 
intended  to  connect  it  with  the  organs  of  the  economy.  The  heart 
is  one  of  the  centres  of  life,  and  regulators  of  the  vital  phenomena. 
As  such  it  must  be  placed  in  the  most  intimate  relation  with  the 
other  centres  of  vitality,  and  respond  to  all  of  the  principal  or- 
gans. By  the  ganglionic  nerves  it  is  associated  with  all  the  vis- 
cera of  organic  life,  and  especially  with  the  stomach  and  small  in- 
testines; and  is  directly  allied  with  the  brain  by  the  cardiac 
branches  of  the  par  vagum,  and,  indirectly,  through  the  cardJac 
plexus,  whence  it  experiences  the  influence  of  the  passions  and 
emotions.  Associated  in  this  manner,  indirectly,  or  by  sympathy, 
with  the  digestive  apparatus,  and  with  the  brain,  and  immediately 
connected,  as  has  been  demonstrated  with  the  respiratory  appa- 
ratus, and  the  capillary  system,  the  heart  partakes  in  nearly  all 
the  morbid  irritations,  and  pathological  deviations  of  the  organism, 
and  the  pulse  as  an  index  of  the  heart,  becomes  the  index  to  near- 
ly every  morbid  or  pathological  state.  * 

It  is  not,  then,  without  foundation,  that  physicians  have,  in  all 
periods,  paid  the  highest  regard  to  the  pulse,  as  the  most  certain 
guide  in  determining  the  general  state  of  the  economy,  and  the 
condition  of  the  organs.  For  the  heart,  by  its  connexion  with  the 
different  organs  through  the  ganglionic  system  of  nerves,  expe- 
riences a  modification  in  its  mode  of  being  and  actions,  from  the 
diseases  of  each,  and  thus  presents,  as  it  were,  the  reflexion  of 
their  various  pathological  states.  Deficient,  however,  in  a  correct 
knowledge  of  the  sympathies,  and  unacquainted  with  a  rational 
theory  of  the  pulse,  and  its  various  states,  writers  have  refined 
to  such  an  extent  the  differences  of  the  pulses,  have  established 
so  many  artinciai  divisions,  and  rendered  ihem  slgnificaiu  uf  bO 
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many  varidfiis  shades,  and  forms  of  ^disease,  as  to  have  obscured, 
rather  than  enlightened  this  medium  of  diagnostics  and  prognos- 
tics. The  exceeding  minuteness  of  their  indications,  casts  a  doubt 
on  the  accuracy  of  their  observations,  and  leads  to  a  just  suspicion 
that  the  sphygmic  art  has  partaken  too  often  of  imaginative  spe- 
culations, rather  than  of  a  study  and  a  due  appreciation  of  the  real 
phenomena.  At  the  close  of  this  section  will  be  presented  a  theory 
or  doctrine  of  the  pulses,  and  their  most  important  modifications, 
exhibiting  their  production,  and  the  value  of  the  signs  they  im- 
part. 

It  has  already  been  shown,  that,  in  the  lower  animals,  and  in 
vegetables,  a  molecular  and  capillary  circulation  of  very  consi- 
derable force  and  activity  prevails,  independent  of  a  central  mov- 
ing organ,  or  heart.     It  must,  consequently,  be  accomplished  by 
a  force  innate  to  the  capillary  structure,  and  the  organs  of  those 
beings.    The  law  of  analogy,  observed  throughout  organized  be- 
ings, is  sufficient  to  establish,  that,  in  the  higher  animals,  the  mo- 
lecular and  capillary  circulation  proved  to  exist  in  them,  is  go- 
verned by  a  similar  independent  force.     The  heart  and  vascular 
system  is  appended  in  them  to  the  capillary  system,  in  conse- 
quence of  their  more  complicated  structure;  and,  more  especially, 
of  the  greater  number,  and  augmented  activity  of  their  vital  phe- 
nomena.   That  principle,  or  quality  of  the  sanguine  nutritive  hu- 
mour, directing  and  sustaining  the  vital  movements  and  pheno- 
mena of  the  organs,  being  more  speedily  exhausted,  a  more  rapid 
supply  became  requisite.     The  heart,  as  has  been  demonstrated, 
is  not,  then,  intended  for  the  accomplishment  of  the  whole  circu- 
lation, but  merely  to  accelerate  the  alternate  transmission  of  the 
blood  from  and  to  the  two  divisions  of  the  capillary  system,  nu- 
tritive and  secretory,  and  respiratory. 

This  view  of  the  independence  of  the  capillary  circulation  on 
the  impulsion  of  the  heart  is  not  a  novelty.  It  was  fully  appre- 
ciated by  Stahl  and  Van  Helmont,  and  sustained  by  Bordeu. 
Darwin,  in  the  Zoonomia,  attempts  to  establish  its  truth.  But  the 
most  complete  illustration  of  this  great  principle,  the  master-key 
to  the  study  of  physiological,  pathological,  and  therapeutic  phe- 
nomena, is  the  admirable  chapter  on  the  capillaries  in  the  Gene- 
ral Anatomy  of  Bichat. 

m^  acqulicu  iliu  ueuionsiraiion  of  the  existence  ol  an  m- 
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dependent  force  directing  the  capillary  circulation,  or  movement 
of  the  blood,  the  nature  of  this  force  now  presents  itself  as  the 
subject  of  inquiry.  But,  on  this  point,  it  is  not  possible  to  arrive 
at  any  satisfactory  conclusions.     It  is  too  closely  associated  with 
the  primary  cause  of  vital  phenomena,  and  occurs  too  profoundly 
in  the  intimate  structure  of  the  organism,  to  be  detected  in  the 
present  state  of  our  knowledge,  and  by  our  actual  means  of  re- 
search   Our  acquaintance  with  physiological  dynamics  is,  as  yet, 
exceedingly  superficial;  and  a  very  considerable  period,  most  pro- 
bably, will  elapse  before  physiologists  can  pretend  to  designate 
with  certainty  the  immediate  agents  of  the  greater  portion  of  the 
phenomena  manifested  in  organized  beings.  In  science, and  espe- 
cially in  the  physiological  sciences,  we  must  frequently  be  con- 
tent to  reduce  our  pretensions  to  the  observance  of  phenomena 
as  they  exist,  with  their  mutual  dependancy  and  order  of  occur- 
rence.    We  may  often  determine  positively  a  fact,  and  settle  its 
relations,  without  being  able  to  penetrate  its  cause;  and  this  is  the 
full  extent  to  which,  for  the  present,  we  are  permitted  to  carry 
our  knowledge  of  the  active  force  of  the  capillary  and  areolar  cir- 
culation. 

An  hypothesis  respectable  from  the  advocation  accorded  to  it, 
explanatory  of  the  capillary  circulation,  merits  to  be  noticed.  It 
is  assumed,  that  the  capillaries  are  endowed  with  an  expansive 
and  contractile  power,  somewhat  analogous  to  the  heart;  and  con- 
sequently, that  their  action  consists  of  an  alternate  imbibition  and 
expulsion  of  the  sanguine  fluid.  M.  Broussais,  who  formerly  es- 
poused this  doctrine,  but  which,  it  is  believed,  he  has  since  re- 
nounced, pushed  it  to  the  extent  of  asserting  the  capillaries  to  be 
the  heart  of  the  veins. 

Most  writers  regard  the  capillaries  as  furnished  with  muscular 
fibres,  and  as  conducting  their  circulation  by  muscular  contrac- 
tion. This  is  the  prevalent  doctrine  of  the  English  and  of  many 
French  physiologists,  even  of  those  who  deny  muscularity  and 
irritability  to  the  large  arteries.  No  substantive  proof  has,  how- 
ever, been  adduced  to  establish  the  fact;  and  when  the  capillary 
circulation  is  examined  by  the  microscope,  with  which  it  can  be 
seen  most  distinctly,  it  is  utterly  impossible  to  observe  the  slight- 
est appearance  of  active  contractions  and  dilatations,  or  any  move- 
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lar  actions.  It  is  in  vain  to  assert  that  the  movements  of  the  ves- 
sels are  so  delicate  as  to  escape  detection.  The  globules  of  the 
blood,  more  minute  than  the  vessels  themselves,  are  distinguish- 
ed in  the  clearest  manner,  and  their  motions  are  discerned  with- 
out difficulty.  It  is  not  possible  to  inspect  their  movements,  it  is 
my  impression,  and  believe  they  proceed  from  any  action  of 
the  vessels. 

M.  Pruss,  to  explain  the  species  of  erection  manifested  by  the 
capillaries,  from  the  accession  of  fluids  they  experience  under  the 
influence  of  irritation,  has  conjectured  them  to  possess  expansi- 
bility, as  an  innate  vital  property.  This  hypothesis  would  not  de- 
serve a  notice,  had  it  not  received  countenance  from  the  respect- 
able authority  of  Dr.  Hodge,  of  this  city,*  who  has  adopted  a 
similar  view.  This  mode  of  solving  a  difficulty  is  cutting  the 
knot,  and  ofiers  no  explanation  of  the  phenomenon.  A  resort  to 
an  ultimate  occult  cause  should  be  adopted  with  great  reserve  in 
science.  It  is  justifiable  only  when  every  explanation  by  other 
means  is  absolutely  impossible,  and  an  action  of  any  known  cause 
is  not  applicable  to  the  phenomena.  Such,  however,  is  not  the 
fact,  with  respect  to  the  distention  of  the  capillaries  under  excite- 
ment In  the  erectile  tissues,  where  the  order  of  the  phenomena 
can  be  closely  observed,  the  erection  they  manifest,  it  is  very 
evident,  is  a  consequence  of  the  afflux  of  the  fluids  into  the  tissue; 
and  the  afflux  of  the  fluids  is  not  a  consequence  of  the  expansion 
of  the  tissue.  The  same  circumstances,  it  is  presumable,  prevail  in 
the  capillary  actions,  and  the  erection  or  injection  of  capillary 
vessels,  is  due  to  the  same  or  an  analogous  cause,  producing  the 
erection  of  the  erectile  tissues. 

Many  of  the  most  distinguished  German  physiologists,  who 
have  closely  investigated  the  phenomena  exhibited  by  the  capil- 
lary circulation,  have  been  led,  from  observing  the  independent 
motions  of  the  sanguine  globules  in  the  capillaries  and  parenchy- 
matous structure  of  the  organs,  to  attribute  their  movements  to 
an  innate  property,  a  species  of  vitality,  similar  to  that  of  the  in- 
fusoria, and  to  be  the  result  of  spontaneity. 

This  doctrine  is  sustained  by  Carus,  Treviranus,  Bollinger,  and 
Kaltenbrunner.  All  of  them  concur,  with  Haller,  Spallanzani,  and 
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nearly  the  whole  of  the  modern  micrographers,  who  have  made 
the  capillary  circulation  the  subject  of  observation,  in  denying 
active  or  positive  contractions  in  capillary  vessels,  as  a  cause  of 
the  movements  of  the  blood  in  them.  The  distinguished  names 
enlisted  in  the  support  of  this  doctrine,  entitle  it  to  be  received 
with  attention;  and  the  facts  cited  to  illustrate  it,  are  certainly  not 
destitute  of  spaciousness.  Still  it  is  an  approach  to  the  doctrine  of 
ultimate  occult  causes,  and  a  multiplication  of  first  causes,  which 
should  be  the  last  resort  of  philosophy. 

More  probable  than  any  of  the  preceding  hypotheses,  is  the 
suggestion,  that  electro-galvanic  power  generated  in  the  nerv- 
ous system,  and  through  it  acting  on  the  blood  globules  in  the 
capillary  system  and  parenchymatous  or  areolar  structure,  is  the 
immediate  agent  directing  the  movements  or  circulation  of  the 
blood  in  the  capillaries  and  parenchyma  of  the  organs.  The  follow- 
ing circumstances  may  be  adduced  as  corroborative  of  this  position. 

1st.  The  organic  actions,  vital  or  organic  chemistry,  and  the 
capillary  or  parenchymatous  circulation,  as  exhibited  in  Part  I. 
Chapter  III.  are  so  intimately  associated  as  to  constitute  a  circle  of 
actions  of  the  same  order,  and  depending  on  the  same  cause. 
This  cause,  reasons  were  adduced  to  show,  might  possibly  be 
electro-galvanism. 

2d.  The  nervous  system  exercises  a  decided  influence  over  the 
capillary  circulation.  This  is  evidenced  by  the  phenomenon  of 
blushing,  from  mental  impressions  and  sentiments;  by  the  disor- 
der of  the  secretory  actions  arising  from  strong  moral  emotions; 
and  by  the  sympathetic  transmission  of  irritations  from  one  organ 

to  another. 

3d.  Treviranus  has  shown,  that  when  the  spinal  marrow  is  de- 
stroyed, the  capillary  circulation  ceases,  although  the  action  of 
the  heart  and  general  circulation  may  be  continued. 

4th.  It  is  now  an  established  fact,  that  electric  currents  impart 
magnetic  properties  to  needles  and  iron  bars  through  which  they 

may  be  directed. 

5th.  The  experiments  of  Dr.  Beraudi  demonstrate,  that  nee- 
dles placed  in  nervous  cords,  become  magnetic,  the  force  of  which 
corresponds  to  the  quantity  of  oxygen  consumed  in  respiration. 
When  the  animals  are  made  to  breathe  hydrogen  or  azote,  the 
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,  6th.  It  is  established  by  electro-dynamic  experiments,  that  two 
electric  currents  passing  in  opposite  directions  impart  a  repulsive 
and  in  the  same  direction  bestow  an  attractive  power.  Now,  the 
globules  of  blood,  in  the  circulation,  exhibit  a  species  of  polarity. 
They  repel  each  other,  or  attract  each  other  under  particular  cir- 
cumstances that  cannot  as  yet  be  defined. 

7th.  The  experiments  of  Dutrochet  and  Wedemeyer  clearly 
prove  electric  currents  to  be  capable  of  producing  with  fluids  the 
phenomena  of  a  capillary  and  parenchymatous  circulation. 

The  preceding  investigation  of  the  apparatus  and  the  function 
of  the  circulation,  presents  as  a  result;   1st,  a  vascular  or  direct 
circulation  performed  in  vessels,  the  active  or  moving  power  of 
which  is  the  heart;  and  2d,  a  capillary,  areolar,  or  parenchyma- 
tous circulation,  having  an  active,  motive  force  or  power,  not 
yet  clearly  ascertained,  but  which,  it  is  not  improbable,  may  pos- 
sibly be  electro-galvanic  agency  acting  through  the  nervous  system. 
The  two  are  mutually  dependent,  and  influence   each  other,  yet 
the  actions  or  movements  of  each  are  governed  in  a  totally  dif- 
ferent manner,  and  by  entirely  distinct  principles.    The  vascular 
circulation,  is  the  movement  of  the  blood  in  columns  or  in  mass; 
the  capillary  and  areolar  circulation  is  a  molecular  movement. 
The  vascular  circulation  is  efiected  chiefly  by  mechanical  action; 
the  capillary  and  areolar  circulation,  by  vital  or  dynamic  forces. 
The  phenomena  belonging  to  the  two  kinds  of  circulation,  have 
no  analogy,  either  as  connected  with  physiology,  pathology,  or 
therapeutics;  they  must  be  studied  separately,  and  the  reciprocal 
influences,  and  individual  peculiarities  of  each  be  determined. 
We  shall  hereafter  have  occasion  to  show,  that  in  pathology  and 
therapeutics,  the  most  vital  errors  have  been  committed,  and  are 
daily  perpetrated  from  confounding  the  two,  and  regarding  the 
circulation  as  a  unity,  to  which  the  same  general  principles  are 
applicable,  in  settling  the  diagnosis  of  a  disease,  and  the  opera- 
tion of  curative  means. 

Sect.  V.   0/the  Pulse  and  its  Modifications, 

Until  the  nature  and  character  of  the  circulation  was  investi- 
gated and  established,  the  pulse  and  its  modifications,  with  their 
value  as  signs,  could  not  be  treated  on  rational  principles,  or  cor- 


Of  the  vascular  circulation,  the  pulse  is  an  absolute  indicator, 
pointing  out  its  condition  in  a  positive  and  direct  manner.  It 
does  not  respond  as  immediately  to  the  various  states  of  the  ca- 
pillary circulation ;  but,  as  this  last  exercises  a  controlling  influence 
over  the  vascular  circulation,  through  it,  the  pulse  indirectly  ex- 
poses the  condition  of  the  capillary  and  areolar  circulation. 

The  pulse,  it  has  previously  been  shown,  is  caused  by  the 
shock  communicated  to  the  whole  mass  or  column  of  blood  con- 
tained in  elastic  vessels,  (the  arteries,)  by  the  contraction  of  the 
ventricles.  The  vessels  opening  into  the  ventricles,  and  the  blood 
beingacontinuous  mass  in  a  natural  state,  completelyoccupyingthe 
cavities  of  the  heart,  vessels,  capillaries,  and  parenchyma  or  areo- 
lar texture  of  the  organs,  when  the  ventricles  contract,  the  blood 
they  contain  is  forced  into  the  arteries,  and  the  sanguine  column 
included  in  these  vessels,  receives  a  simultaneous  impulse  in 
every  portion.  The  pulse  is  not,  consequently,  produced,  as  was 
long  supposed,  and  is  still  conjectured  to  be,  by  a  succession  of 
waves  following  each  other  through  the  vessels.  It  is  every  where 
synchronous,  and  the  diastole  of  the  arteries  corresponds  with  the 
systole  of  the  heart.  Spallanzani,  in  examining  the  action  of  the 
vessels,  expressly  remarked,  in  several  of  his  experiments,  that 
the  pulsation  in  the  aorta,  the  mesenteric  artery,  and  its  smallest 
ramifications,  was  instantaneous.  "The  aorta,"  he  observes, 
"  when  the  heart  contracted,  swelled  up  at  once  from  its  origin  to 
its  termination.''  And  although  from  his  notion  of  the  circulation 
he  supposed  "  the  pulsations  must- occur  in  succession,"  yet  he 
acknowledges  as  the  result  of  his  numerous  experiments,  "  that 
at  the  very  moment  the  heart  contracts,  the  aorta  and  the  whole 
of  the  arterial  system  seem  to  beat  at  one  and  the  same  time." 

It  has  been  a  subject  of  dispute  whether  the  arteries  experi- 
enced a  dilatation  in  consequence  of  the  impulse  communicated 
to  the  blood  by  the  contraction  of  the  ventricles.  A  very  slight 
dilatation  certainly  does  occur,  though  much  less  than  was  for- 
merly supposed,  or  might  be  believed,  from  observing  superfici- 
ally the  pulse.  This  point  appears  to  be  very  accurately  settled 
by  the  experiments  of  Spallanzani,  Parry,  and  Poiseuille. 

Three  circumstances  govern  the  pulse,  of  which  it  fur- 
nishes the  indications:  1st,  the  frequency  or  slowness,  force  and 
jrylhm,  ui  uiuci  uf  uie  venlncuiar  conlractlotibi  2u,  the  quauluxn 
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of  blood  actually  contained  in  the  vessels  or  proper  vascular  sys- 
tem, which  is  governed  by  the  state  of  the  capillary  and  areolar 
circulation;  and  3d,  the  state  of  the  arteries. 

1st.  The  pulse  depending  so  much  on  the  action  of  the  heart, 
partakes  of  all  its  aberrations  from  the  natural  state,  and  these  de- 
viations are  the  consequence  of  idiopathic  affections  of  the  heart,  or 
of  its  sympathetic  disorders.  The  last  are  the  most  common,  for 
the  diseases  of  acute,  and  most  of  those  of  chronic  irritations,  ex- 
tend their  influence  to  the  heart,  and  involve  it  in  the  morbid  con- 
dition. 

The  modifications  of  the  pulse  arising  from  the  contraction  of 
the  heart,  are  those  affecting  its  frequency,  slowness,  force,  and 
rythm  or  mode  of  pulsation. 

Frequency  of  the  pulse  is  the  most  constant  and  certain  symp- 
tom of  an  existing  irritation  in  the  organs.  Whenever  the  heart 
experiences  irritation,  either  sympathetically  or  primitively,  its 
contractions  are  quickened,  and  so  long  as  a  frequent  pulse  con- 
tinues, whatever  may  be  the  improvement  of  other  symptoms, 
we  should  always  suspect  a  lurking  inflammation,  and  endeavour 
to  exterminate  it.  The  diminution  of  the  frequency  of  the  pulse,  in 
acute  diseases,  is  uniformly  a  favourable  sign,  while  its  persist- 
ance  is  as  positive  an  evidence  nearly  of  the  continuance  of  the 
disease.  In  convalescence  from  gastro-enteritic  fevers,  after  the 
perfect  reinstatement  of  the  alimentary  organs  in  their  healthy 
state,  I  have  frequently  found  the  frequency  and  irritation  of  the 
pulse  continue,  and  every  attempt  to  increase  the  diet  or  invigo- 
rate the  patient  by  tonics,  to  be  attended  with  febrile  excitement. 
The  irritation  of  the  heart  in  these  cases,  at  first  merely  sympa- 
thetic, had  become  established  permanently,  and  did  not  termi- 
nate with  the  cessation  of  the  primary  irritation.  It  is  to  be  over- 
come by  local  depletion  from  the  cardiac  region,  blisters  to  the 
same  part,  small  bleedings,  and  restricted  regimen.  If  neglected, 
organic  disease  of  the  heart  will  sometimes  succeed,  or  the  pa- 
tient be  cut  off  by  dropsical  effusions. 

Frequency  of  the  pulse  may  be  combined  with  its  force  and 
fulness,  but  they  do  not  necessarily  accompany  each  other. 

The  contractions  of  the  heart,  in  the  majority  of  persons,  ave- 
rage from  sixty-five  to  seventy  in  the  minute;  above  that  num- 
«^r,  tiie  puiSc  13  said  to  be  frequenl.     Il  often  mounts  as  high 


as  one  hundred,  one  hundred  and  twenty,  and  seldom  beyond  one 
hundred  and  fifty  in  the  minute. 

When  the  contractions  of  the  heart  are  very  feeble,  from  the 
emptiness  of  the  vascular  system,  they  increase  in  frequency,  as 
though  the  deficiency  in  the  quantity  of  the  blood  circulating, 
was  to  be  compensated  by  the  increased  velocity  of  the  circula- 
tion. It  is  scarcely  possible  to  mistake  the  frequency  of  the  pulse 
from  this  cause,  for  the  frequency  produced  by  irritation.  It  is 
always  attended  with  extreme  weakness  of  the  pulse. 

Quickness  of  pulse  differs  from  frequency;  it  has  reference  to 
the  time  of  each  pulsation,  and  depends  on  the  systole  of  the 
heart  being  performed  with  a  rapid  contraction.  Most  commonly 
it  accompanies  frequency  of  the  pulse,  and  is  an  evidence  of  ex- 
isting irritations.  The  frequent  pulse  of  exhaustion  is  generally  a 
quick  pulse. 

Slownessof  pulse  is  usually  employed  as  opposed  to  its  frequency, 
and  expresses  the  fewer  number  of  pulsations  than  is  usual  in  a 
given  time.  Rareness  or  paucity  of  pulse  would  be  a  more  correct 
designation,  to  distinguish  it  from  slowness,  as  contrasted  with 
quickness.  Th^  diminution  in  the  pulsations  of  the  heart,  mani- 
fests the  absence  of  irritation  inthat  organ,  or  its  declension,  if  they 
had  been  previously  frequent.  Rareness  or  paucity  of  pulse  accom- 
panies at  times  a  full  and  strong  pulse,  particularly  in  the  conges- 
tions of  the  cerebral  organs,  and  is  also  an  attendant  on  a  small 
and  feeble  pulse,  especially  in  chronic  diseases,  attended  with  se- 
rous effusions.  It  is  produced  by  digitalis,  which  appears  to  be  a 
specific  action  of  that  remedy,  diminishing  the  irritability  of  the 
heart,  and  consequently  the  number  of  its  contractions. 

Slowness  of  pulse,  as  opposed  to  its  quickness,  has  relation  to 
each  pulsation.  It  arises  from  the  same  causes  as  rareness  of  the 
pulse,  a  state  of  ab-irritation  or  asthenia  of  the  mobile  organ  of 
4he  circulation,  and  sometimes  of  the  softening  of  its  parietes. 

A  strong  or  forcible  pulse  proceeds  from  the  energy  of  the 
ventricular  contractions.  Most  commonly  it  belongs  to  a  fulness 
of  the  vascular  system,  or  plethora,  and  manifests  excitement  and 
vigour  in  the  heart.  It  attends  on  hypertrophia  of  the  left  ven- 
tricle. 

A  feeble  pulse,  marks  in  most  instances,  a  low  state  of  excite- 
ment in  the  heart,  and  indicates  exhaustion  of  the  vascular  ayb- 
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tem.  It  may  be  accompanied  with  slowness  or  frequency.  In 
carditis  and  pericarditis  the  pulse  is  said  to  be  feeble,  which  then 
proceeds  from  the  disability  of  the  ventricles  to  contract,  like 
other  muscles,  when  they  or  their  sheathes  are  in  a  state  of  acute 
inflammation. 

The  last  modification  of  the  pulse  emanating  from  the  heart, 
relates  to  its  rythm,  or  mode  of  action.  In  this  respect,  the  pulse 
may  be  equal  or  regular,  unequal  or  irregular,  and  intermittent. 
In  a  regular  or  equal  pulse,  all  the  pulsations  are  similar;  a  pulse 
is  unequal  or  irregular,  when  the  pulsations  do  not  correspond  to 
each  other  in  fi*equency,  quickness,  and  force;  a  pulse  is  inter- 
mittent, when,  after  several  pulsations,  there  occurs  a  momentary 
repose.  These  conditions  of  the  pulse  proceed  from  different 
modes  of  contraction  of  the  ventricles.  The  irregular  and  inter- 
mittent pulses  belong  to  organic  diseases  of  the  heart,  and  occur 
also  in  acute  diseases,  from  sympathetic  disturbances  in  that 
organ,  which,  I  am  disposed  to  believe,  are  only  excited  by  irrita- 
tions of  the  digestive  organs.  At  least,  I  do  not  recal  pulses  of 
that  character  in  the  diseases  of  other  organs,  except  of  the  heart 
itself.  The  irregular  is  a  more  unfavourable  than  the  intermittent 
pulse.  I  have  known  instances  in  which  an  intermittent  pulse 
was  natural  to  the  individual;  it  continued  for  years,  and  during 
the  enjoyment  of  good  health. 

2d.  The  capillary  system  modifies  the  pulse,  as  to  fulness 
or  emptiness,  by  determining  the  quantity  of  blood  contain- 
ed in  the  vascular  system,  and  regulates,  in  these  respects, 
the  state  of  the  direct  circulation.  This  last  supplying  the  ca- 
pillary system,  which  attracts  from  the  arterial  and  withholds 
from  the  venous  vessels  the  proportion  of  blood  it  requires  de- 
termined always  by  the  state  of  its  excitation,  the  vascular  or  di- 
rect circulation  is  governed,  as  to  its  repletion  or  vacuity,  by  the 
state  of  the  capillary  circulation  in  the  different  organs.  Fulness 
or  emptiness  of  pulse  are,  then,  indicationsof  the  condition  of  the 
capillary  circulation.  These  states  of  the  pulse  arc  produced,  how- 
ever, under  particular  circumstances,  and  in  a  manner  requiring 
to  be  noticed. 

When  a  limited  extent  of  the  capillary  system  is  engorged  with 
blood,  as  occurs  in  inflammation  and  irritation,  and  its  circulation 


Riit  further  supplies,  for  the  time,  from  the  artery  conveying  the 
sanguine  humour  to  it.  The  amount  of  blood  previously  trans- 
mitted into  the  capillaries,  is  now  accumulated  in  the  artery,  and 
passes  into  the  veins  exclusively  by  the  direct  communication 
existing  bet<veen  these  vessels.  They  are  consequently  replete 
with  blood — the  artery,  completely  distended,  is  full  and  hard, 
and  it  more  perceptibly  manifests  the  momentum  of  the  heart's  con- 
tractions. This  I  regard  as  the  correct  explanation  of  the  full,  strong 
pulse,  felt  in  the  arteries  supplying  an  inflamed  part  of  limited  ex- 
tent, as  in  the  radial  artery,  in  very  acute  inflammfttion  trf the  hand. 

Inflammation  of  the  brain  or  meninges  with  light  congestion, 
produces  the  same  effect  in  the  carotid  arteries;  and  to  a  greatet* 
extent,  the  same  circumstance  is  observed  in  the  extreme  con- 
gestions of  the  brain,  as  in  apoplexy.  In  these  cases,  the  pulse  of 
the  whole  vascular  system,  is  full,  strong,  and  often  slow.  The 
degree  and  extent  of  the  congestion,  which  occupies  the  external 
as  well  as  internal  capillaries,  arrests  the  capillary  movements,  and 
of  course  the  demand  of  these  organs,  receiving  in  a  natural  state, 
as  is  estimated,  an  eighth  of  the  whole  circulating  fluid,  while  the 
general  torpor  of  the  capillary  system  throughout  the  economy, 
which  attends  on  this  disease,  diminishes,  in  some  degree,  the  call 
made  on  the  circulating  fluid.  The  vascular  system,  in  conse- 
quence, acquires  a  repletion  of  blood,  the  vessels  are  distended, 
the  pulse  is  full  and  strong,  and  as  no  irritation  exists  in  the  heart, 
its  contractions  are  slow. 

Precisely  the  reverse  is  the  effect,  on  the  general  or  vascular  cir- 
culation and  pulse,  of  irritation  in  the  extensive  membranous  tissues 
rich  in  capillaries,  and  in  capacious  organs  of  highly  vascular  struc- 
ture, producing  in  them  profound  congestions.  The  quantity  of 
blood  these  organs  and  tissues  are  capable  of  containing,  and  which, 
under  the  influence  of  irritation  they  abstract  and  withhold  from 
the  vascular  system,  is  so  great  as  to  reduce  the  general  circula- 
tion to  a  state  of  extreme  exhaustion.  A  small,  deficient  current 
flows  through  the  arteries  and  returns  immediately  by  the  veins; 
Jihe  heart  is  in  a  state  of  asthenia,  contracts  with  feebleness  on  its 
half-disteriftd  cavities,  and  the  pulse  is  scarcely  to  be  perceived, 
and  is  sometimes  entirely  absent,  when  the  volume  of  blood  is  not 
adequate  to  bring  the  elasticity  of  the  arterial  coats  into  action. 

In  the  commencement  of  irriiaiions  of  ihe  iniernal  yhceinj  u^- 
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pecially  of  the  digestive  or  alimentary  organs,  before  reaction,  or 
the  irradiation  of  the  irritation  into  other  organs  has  ensued,  the 
capillary  and  areolar  circulation  of  the  external  surfaces  is  dimi- 
nished, the  capillary  circulation  concentres  towards  the  seat  of 
irritation,  where  the  blood  accumulates  and  is  detained  until  it  is 
dispersed  by  the  establishment  of  reaction.  This  concentration  of 
the  circulatingor  nutritive  humour  inaportion  of  the  capillary  sys- 
tem, forms  the  cold  stage  of  fevers,  and  is  the  essential  condition  of 
visceral  congestions,  which  have  formed  so  prominent  a  feature  of 
late  in  some  systems,  though  their  mode  of  production  was  not  un- 
derstood. Its  direct  effect  is  to  abstract  blood  from  the  vascular  sys- 
tem, equivalent  to  a  depletion,  and  the  quantity  of  blood  of  which 
the  vessels  are  deprived,  is  proportioned  to  the  intensity  and  ex- 
tent of  the  concentric  movements  of  the  capillary  circulation,  and 
degree  of  congestion  induced;  it  is  often  equal  to  the  abstraction 
of  many  pounds  of  blood.  Hence  arises,  in  this  state,  the  weak, 
feeble  pulse,  a  sign  of  debility  in  the  contractions  of  the  heart, 
and  emptiness  of  the  vessels. 

The  same  result,  as  to  the  vascular  circulation  and  pulse,  is 
caused  by  extensive  irritations  of  the  cutaneous  surface,  productive 
of  sanguine  congestion  of  its  capillaries.  This  state  exists  in  the 
eruptive  fevers,  or  exanthema;,  when  of  a  high  grade,  and  which 
are,  then,  attended  with  a  weak,  empty  pulse.  Scarlatina,  when 
of  intense  character,  as  in  its  malignant  form,  is  a  remarkable  il- 
lustration of  the  fact.  The  disease,  in  this  state,  exhibits  the  skin 
from  the  head  to  the  feet  of  a  deep  red,  demonstrating  the  actual 
presence  of  red  blood  in  the  skin,  in  a  quantity  entirely  unnatural. 
The  internal  mucous  tissues,  in  this  malignant  form  of  the  disease, 
is  shown  by  dissection  to  be  in  the  same  condition.  Here  then 
is  presented  the  ocular  demonstration  of  the  permanent  conges- 
tion of  the  cutaneous  capillaries,  the  detention  of  a  large  quantity 
of  the  circulating  fluid  in  them,  and  its  consequent  deprivation 
from  the  vascular  system.  Now,  in  this  form,  or  stage  of  scarla- 
tina, the  pulse  is  always  deficient  in  fulness  and  force,  and  in  the 
highest  grades  of  the  disease,  the  pulse  is  reduced  to  such  ex- 
treme exility,  it  is  scarcely  distinguishable.  ^ 

This  feeble,  empty  pulse  of  scarlatina  maligna,  has  been  sup- 
posed to  be  the  consequence  of  extreme  debility  of  the  vital 
powere,  and  to  require  the  sustaining  energy  of  stimulants  and 


tonics.    I  have  never  witnessed  from  their  employment,  more, 
even  when  lavishly  administered,  than  a  transient  effect  on  the 
circulation,  and  by  augmenting  the  morbid  irritation  of  the  cuta- 
taneous  and  mucous  surfaces,  and  thereby  confirming  their  con- 
gested state,  they  have  increased  the  vascular  exhaustion,  and 
have  enfeebled  to  a  greater  degree  the  action  of  the  heart  and 
pulse.     Cold,  or  tepid  evaporating  ablutions,  used  according  to 
circumstances,  by  diminishing  the  cutaneous  irritation,  relax  the 
capillary  congestion,  the  blood  resumes  its  natural  course  into  the 
vascular  system,  which  fills  up  and  expands,  and  the  pulse  ac- 
quires fulness  and  firmness.  I  have  seen,  in  scarlatina,  the  pulse, 
as  ablutions  were  employed  or  discontinued,  become  alternately 
full  and  firm,  or  empty  and  feeble.     In  rubeola  or  measles,  when 
malignant,  and  confluent  small-pox,  the  exhaustion  of  the  vascular 
system,  and  extremely  small  and  feeble  pulse  are  produced  in  this 

same  manner. 

This  principle,  which  I  consider  as  of  the  highest  importance  in 
a  practical  view,  when  fully  appreciated,  has  a  very  extensive  ap- 
plication; and  it  places  in  a  very  clear  light,  the  important  fact, 
that  a  patient,  in  irritations  of  great  activity,  is  threatened  at  the 
same  instant  with  impending  dissolution,  from  opposite  condi- 
tions of  his  organs — that  is,  from  extreme  feebleness  and  exhaus- 
tion of  the  vascular  circulation,  and  violent  congestive  irritation 
in  the  capillaries  of  the  cerebral,  pulmonary,  or  abdominal  vis- 
cera, suspending  their  functions.  It  exhibits  also  the  necessity, 
under  those  circumstances,  of  resorting,  at  the  same  instant,  to  a 
compound  and  opposing  treatment,  explains  the  objects  to  be  at- 
tained by  it,  and  the  manner  in  which  it  is  to  be  directed. 

3d.  The  arteries  modify  the  pulse,  when  they  are  themselves 
in  a  pathological  state,  to  which  they  are  subject,  as  well  as  the 
other  organs  of  the  economy.  Acute  inflammation,  as  in  arteritis, 
causes  firmness  in  their  coats,  and  the  pulse  is  then  hard.  The 
inception  of  ossification  renders  the  pulse  obscure,  and  when  it 
is  complete,  the  artery  losing  its  elasticity,  no  longer  responds  to 
the  shock  communicated  by  the  heart,  and  the  pulse  is  lost.  The 
coats  of  the  arteries,  in  some  instances,  are  softened  from  a  spe- 
cies of  infiltration  of  fluid  into  their  interstices,  which  lessens 
their  elasticity,  and  impairs  their  power  of  reaction. 

The  caliber  oi  the  artery  has  an  influence  over  the  pujae.     ». 
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have  seen,  in  a  case  of  dilatation  of  the  heart,  all  the  arteries  pre- 
ternaturally  small,  and  which  produced  a  remarkably  small  pulse. 
Undue  enlargement  of  the  arteries  is  not  uncommon.  The  pulse, 
in  a  normal  state  of  the  circulation,  is  then  large  and  full,  and 
under  excitement,  is  exceedingly  deceptive.  It  appears  to  indi- 
cate profuse  and  repeated  bleedings,  but  fails  with  rapidity  under 
sanguine  depletion,  assuming  a  peculiar  yielding  and  flaccid  sen- 
sation, as  though  the  vessel  contained  a  gaseous  or  exceedingly 
tenuous  fluid.  &  j 

The  pulse  in  many  individuals  is  very  feeble;  it  is  scarcely  dis- 
cernible. They  enjoy,  notwithstanding,  excellent  health.  The 
energy  of  life  does  not  depend  on  the  force  and  velocity  of  the 
vascular  or  direct  circulation,  but  on  the  activity  of  the  capillary 
circulation.  Persons  who  are  prone  to  obesity,  have  usually  a 
small  and  feeble  pulse.  It  is  a  common  explanation  of  the  fact,  to 
attribute  it  to  compression  on  the  arteries  from  the  accumulation 
of  adipose  matter.  This  is  not  correct;  the  arteries  and  whole 
vascular  system  in  such  persons,  is  not  developed  to  the  same 
extent  as  in  others,  and  the  vascular  circulation  is  more  inactive. 

The  pulse  is  in  some  instances  entirely  absent,  without  inter- 
fering with  health.  This  circumstance  oQcurred  in  the  mother  of 
Dr.  S.  of  this  city.  The  pulse  disappeared  during  an  attack  of 
acute  rheumatism,  which  did  not  appear  to  retard  her  recovery, 
and  it  never  returned  during  her  subsequent  life.  She  was  active 
in  mind  and  body,  and  possessed  unusual  health.  In  no  part  of 
the  body  could  a  pulse  be  detected.  I  attended  her  during  a  part 
of  the  time  of  her  last  illness,  which  was  an  acute  inflammation 
of  the  intestines,  but  no  pulse  existed.  She  died  while  I  was  ab- 
sent  from  the  city,  and  an  examination  was  not  made  to  elucidate 
the  cause  of  this  remarkable  phenomenon. 

A  great  variety  of  pulses  have  been  described  by  writers,  who 
have  drawn  between  them  fine  lines  of  discrimination,  and  at- 
tempted to  establish  a  particular  pulse  for  every  disease,  and  for 
every  critical  symptom,  the  occurrence  of  which,  it  was  believed, 
could  be  predicted  with  certainty,  or  whose  existence  could  be 
announced  merely  by  the  pulse.  By  the  .late  Professor  Rush,  the 
pulse  was  regarded  as  a  perfect  nosometer,  measuring  with  neariy 
absolute  precision  the  state  of  the  whole  economy,  and  the  grade 


These  exaggerated  views  of  the  importance  of  the  pulse,  ori- 
ginated before  the  circulation  was  discovered,  and  the  production 
a\id  nature  of  the  pulse  was  known.     They  were  subsequently 
maintained  by  erroneous  opinions  of  the  character  of  the  circula- 
tion, its  active  forces,  and  the  structure  and  office  of  the  vessels. 
The  direct  circulation  alone  was  understood,  the  capillary  and  in- 
terstitial, or  parenchymatous,  were  not  comprehended,  and  the 
heart  and  large  arteries  were  believed  to  be  the  sole  causes  of  the 
circulatory  phenomena.  But,  if  the  doctrine  of  the  circulation  we 
have  advocated,  founded  on  the  analysis  of  the  organs  and  mecha- 
nism of  this  function,  be  adopted  as  correct,  it  must  be  clear,  that 
the  pretensions  claimed  for  the  pulse,  as  a  universal  diagnostic 
standard,  must  be  considerably  reduced.   As  a  positive  indicator, 
it  characterizes  only  the  action  of  the  heart,  and  the  degree  of  re- 
pletion of  the  vessels.    The  state  of  the  capillary  circulation,  and 
consequently  of  the  organs  of  the  economy  generally,  is  not  ma- 
nifested directly  by  the  pulse,  which,  in  the  determination  of  this 
point,  is  of  secondary  importance.     For  this  purpose  it  is  to  be 
taken  in  connexion  with  the  symptoms  exhibited  in  the  disturb- 
ances of  other  functions,  and  compared  with  them.     The  heart 
sympathizing  in  most  cases  with  the  morbid  afiections  of  all  the 
important  organs,  and  the  circulating  fluid  being  influenced  in  its 
distribution  by  diseases  of  intensity,  the  pulse  serves  to  give  the 
value  of  the  other  symptoms,  and  to  render  their  nature  mani- 
fest; and  it  thus  furnishes  secondarily,  and  by  comparison,  signs 
indicative  of  the  condition  of  the  capillary  circulation,  and  the 
character   of  the  pathological  state  of  other  organs   than   the 
heart.  t 

'  From  this  examination,  it  then  results,  that  the  pulse  is  not  a 
general  nosometer,  but,  as  a  standard  of  disease,  is  principally 
confined  to  the  affections,  either  primitive  or  sympathetic,  of  the 
heart,  and  of  the  direct  circulation.  When,  as  frequently  occurs, 
the  heart  and  the  direct  circulation,  from  a  paralyzed  or  quiescent 
state  of  the  sympathies,  do  not  participate  in  the  morbid  disturb- 
ances of  the  organs,  the  pulse  fails  entirely  in  presenting  any  po- 
sitive indications  of  the  state  of  those  organs,  or  the  nature  of  the 
affection. 

The  forces  regulating  the  direct  and  the  capillary  circulation 
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being  distinct,  and  the  offices  of  the  two  being  totally  different, 
they  are  often  placed  in  a  state  of  antagonism,  and  exhibit  pheno- 
mena of  opposing  characters.    The  pulse  in  these  circumstances 
while  it  faithfully  marks  the  precise  condition  of  the  heart's  ac- 
tion, and  the  state  of  the  circulation,  would  betray  us  into  fatal 
errors  if  it  were  consulted  in  order  to  determine  the  condition  of 
other  organs.     In  the  congestions  of  the  abdominal  and  thoracic 
viscera,  the  functions  of  these  organs  are  oppressed  with  a  load 
of  blood,  while  the  heart  is  barely  kept  in  action  from  the  ex- 
treme deficiency  of  that  humour  in  the  vascular  system.     In  the 
close  also  of  diseases  of  acute  inflammations,  widely  diffused 
throughout  the  economy,  important  organs  are  pressing  on  to 
disorganization,  demanding  local  depletion,  and  other  sedative 
measures,  with  revulsive  operations,  while  the  action  of  the  heart 
is  fainting  from  debility,  and  requiring  to  be  sustained  by  diffu- 
sible stimulation.    These  opposite  indications  cannot  be  revealed 
by  the  pulse.     They  are  to  be  determined  by  other  signs,  and  a 
reliance  on  the  pulse,  in  the  manner  that  has  been  taught  by  high 
authorities,  as  a  guide  in  estimating  the  condition  of  the  economy, 
and  in  directing  remedial  measures,  will  lead  to  wrong  conclu- 
sions, and  a  practice  often  fraught  with  mischief. 

Sect.  VI.  Pathological  or  Abnormal  state  of  the   Circula- 
^  tion. 

The  circulation,  executed  by  a  complex  apparatus  diffused 
throughout  the  organism,  and  entering  into  the  mode  of  being  of 
every  organ,  is  necessarily  exposed  to  suffer  frequent  and  varied 
derangements.  A  large  proportion  of  the  disorders  of  the  eco- 
nomy attaches  to  some  irregularity  in  the  circulation,  either  li- 
mited to  particular  organs,  or  involving,  to  various  extent,  the 
whole  of  the  function.  It  is  not  the  design  of  this  section  to  enter 
into  the  particular  details  of  all  the  diversities  of  functional  dis- 
turbances manifested  by  the  circulation,  but  merely  to  indicate 
the  general  character  of  the  most  important,  and  the  causes  of 
their  production.  ♦' 

The  circulation  may  be  thrown  into  an  abnormal  state,  1st,  by 
the  quantity  or  quality  of  the  circulating  nutritive  fluid;  and  2d, 


..| 


by  a  pathological  condition  of  the  various  organs  by  which  it  is 
executed,  whose  offices  and  action  have  been  the  subject  of  com- 
ment in  the  foregoing  sections. 

§  1.  Of  the  Blood  as  Affecting  the  Circulation. 

Plethora  or  hyperemia  gives  a  force  and  energy  to  the  circula- 
tion by  the  excessive  stimulation  of  the  blood,  and  fulness  of  the 
vessels,  that  often  passes  into  a  pathological  state.  The  functions 
of  the  heart,  of  the  brain,  and  other  organs,  are  irregularly  exer- 
cised, hsemorrhages  are  induced,  apoplexies,  and  various  diseases 
of  repletion  and  excitation,  are  attendants  on  this  state. 

A  reverse  condition  awakens  also  pathological  phenomena  not 
less  numerous.  The  sudden  diminution  of  the  quantity  of  the 
blood  by  hemorrhage,  or  venesection,  produces  very  considerable 
disorders  in  the  circulation,  and  disturbances  in  the  functions  of 
different  important  organs.  After  the  first  impression  of  exhaus- 
tion, a  species  of  reaction  ensues,  which  may  easily  be,  and  most 
probably  not  unfrequently  is,  mistaken  for  excitement.  The  ac- 
tion of  the  heart  is  quicketied,  palpitations  are  excited;  the  pulse 
is  frequent,  and  exhibits  often  a  deceptive  fulness.  With  this  state 
of  the  circulation  there  also  frequently  exists  distressing  and  con- 
fused sounds  in  the  head,  throbbing,  and  other  unpleasant  sensa- 
tions, sometimes  delirium,  with  nervous  pains  in  various  parts 
similar  to  those  of  inflammation,  oppression  of  the  chest,  and  dif- 
ficult respiration. 

The  feebleness  of  the  pulse,  even  when  full,  the  palor,  relaxation, 
coolness,  and  ntoisture  of  the  skip,  the  sense  of  exhaustion  and  sink- 
ing experienced  by  the  patient,  are  circumstances  that  indicate  the 
true  character  of  this  condition,  and  will  guard  an  attentive  ob- 
server against  the  dangerous  error  of  mistaking  it  for  an  active 
inflammatory  excitement,  which  it  in  part  simulates,  requiring 
depletion.  Dr.  Marshall  Hall  has  written  professedly  on  this 
state,  the  consequence  of  undue  depletion,  but  he  may  be  sus- 
pected of  pushing  his  favourite  doctrine  too  far,  and  of  seeing 
exhaustion  from  depletion  where  it  truly  does  not  exist.  The  ir- 
regularity of  the  capillary  excitement,  and  distribution  of  its  cir- 
culation, such  as  attends  on  extreme  congestions,  in  which  some 
organs  are  oppressed  by  repletion,  and  Ihe  funcUoiiS  Oi  cti.crs 
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nearly  suspended  by  the  diminution  of  their  circulatory  actions, 
exhibit  many  of  the  symptoms  he  attributes  to  general  exhaus- 
tion from  loss  of  blood.    Some  of  his  cases  are  of  this  character. 
The  deficiency  of  colouring  matter  and  of  fibrin  in  the  blood, 
IS  productive  of  trains  of  symptoms  precisely  similar  to  those  pro- 
ceeding from  excessive  losses  of  blood.     The  absence  of  these 
principles  is  not  an  unfrequent  occurrence  in  the  course  of  chronic 
diseases  of  the  digestive  and  respiratory  organs,  especially  in 
those  of  the  lymphatic  temperament,  in  protracted  intermittents, 
and  occasionally  takes  place  without  any  assignable  cause.    This 
defective  state  of  the  red  globules  is  characterized,  in  addition  to 
the  preceding  symptoms,  by  the  bombycinous  aspect  of  the  skin, 
the  bloodless  hue  of  the  mucous  tissue  of  the  mouth,  tongue, 
fauces,  and  of  the  lips,  disposition  to  anasarcous  swellings,  ex- 
treme lassitude,  and  incapacity  for  active  exertions. 

The  brain  and  nervous  system  generally  appear  more  especially 
to  sufier,and  to  experience  great  disorder  of  their  functions,  from 
sudden  deperditions  of  the  sanguineous  humour,  and  defective 
hematosis,  when  this  last  occurs  rapidly.  Paralysis  has  frequently 
been  an  immediate  result  of  excessive  detractions  of  blood.    It  is 
most  probable  that  the  disturbances  of  the  circulatory  functions  in- 
duced by  excessive  losses  of  blood,  are  a  consequence  of  the  dis- 
order into  which  the  functions  of  the  nervous  system  are  thrown. 
It  is  scarcely  possible  to  explain  satisfactorily  the  immediate 
cause  of  this  disordered  state  of  the  nervous  functions.  Our  igno- 
rance of  the  nature  of  the  nervous  phenomena,  and  of  their  pro- 
duction, must  render  such  attempts,  if  not  entirely,  at  least  for 
the  most  part,  nugatory.     The  fo^owing  rationale  is  proposed  as 
an  approach  to  a  solution  of  the  problem.     A  particular  constitu- 
tion of  organs,  which,  in  a  limited  range,  constitutes  their  natural 
or  healthy  mode  of  being,  is  essential  to  the  regular  and  natural 
exercise  of  their  functions.     A  certain  quantity  of  the  sanguine 
nutritive  humour,  or  oxygenated  blood,  definite  for  each  organ, 
is  indispensable  to  this  conistitution  of  the  organs.     This  propor- 
tion of  blood  is  organic,  as  much  a  paft  of  the  organ  as  its  vas- 
cular or  parenchymatous  structure.  All  deviations  from  this  pro- 
portion are  an  organic  alteration,  and  necessarily  are  attended 
with  an  aberration  of  function.  Now,  the  organic  or  vital  actions, 
<§cc  Part  A.  page  130,)  ou  wliiclj  depend  the  functional  pheno- 


mena, consist  in  molecular  movements  constantly  existing  be- 
tween the  molecules  of  the  nutritive  humour,  or  blood,  and  the 
solids.  The  functional  phenomena,  then,  depend  on  two  circum- 
stances— 1st,  a  definite  amount  of  sanguine  fluid  in  each  organ; 
and  2d,  a  certain  activity  in  the  interior  molecular  movements  of 
the  solids  and  fluids  of  the  organ.  The  morbid  derangements  of 
the  functional  phenomena  connected  with  the  circulatory  move- 
ments may  then  be  arranged  in  four  categories  or  classes: — 1. 
When  the  quantity  of  the  sanguineous  fluid  is  augmented,  and 
the  movements  are  quickened,  the  functional  phenomena  are 
executed  with  greater  energy,  and  their  disordered  action  is 
from  excess — sthenia.  2.  When  the  quantity  is  increased,  and 
the  movements  are  diminished,  the  functional  phenomena  are 
depressed  or  deteriorated — congestion.  3.  When  the  amount 
of  the  organic  fluid  is  lessened,  and  the  movements  are  di- 
minished, the  functional  phenomena  are  enfeebled,  and  fail,  or 
are  suspended — asthenia.  4.  When  the  quantity  is  deficient,  and 
the  movements  are  accelerated,  the  functional  phenomena  are  ac- 
tivated, though  irregular — are  in  excess,  but  are  speedily  ex- 
hausted. 

In  a  healthy  or  natural  state  of  the  organs,  excessive  losses  of 
blood  produce  diminution  of  the  organic,  and  with  them,  of  the 
functional  actions.  This  is  manifested  in  intellectual  and  muscu- 
lar feebleness,  diminished  sensibility,  weakness  of  the  circulation, 
lessened  temperature,  cessation  of  the  secretions,  and  syncope. 
The  phenomena  belonging  to  the  third  category  prevail. 

But  when  an  organ  entering  into  the  roll  of  the  sympathies  is 
the  seat  of  an  active  irritation^  which  is  not  eradicated  by  the 
vascular  depletion,  the  brain  and  nervous  system,  as  the  centre 
and  organ  of  the  sympathies,  continue  to  experience  the  irradia- 
tion of  this  irritation,  are  excited,  their  organic  actions,  or  the 
molecular  movements  of  their  organic  fluid  and  solids,  are  quick- 
ened, and  ihey  are  placed  in  the  conditions  of  the  fourth  cate- 
gory— that  is,  their  functional  phenomena  are  violently  disturbed, 
and  rapidly  exhausted.  The  functions  of  all  the  organs  connected 
with  the  nervous  system  must,  consequently,  be  equally  disor- 
dered. Hence  result  the  various  symptoms,  so  often  deceptive, 
that  succeed  to  copious  depletion,  and  excessive  losses  of  fluids, 
which  may  be  confounded  wiih,  and  be  uiisiaken  fui  purely  sthenic 
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symptoms^  or  excess  of  actions  attended  with  force  or  power,  and 
demanding  depletory  measures.  # 

This  rationale  is  further  illqstrated  by  the  fact,  that  the  dis- 
turbances of  the  nervous  phenomena,  induced  by  sanguineous 
losses,  are  temporarily  relieved  by  a  further  depletion,  which  re- 
duces for  a  short  period  the  cerebral  excitement,  though,  ulti- 
mately, they  are  highly  aggravated  by  the  proceeding.  It  ex- 
plains also  the  necessity,  in  the  treatment  of  this  state,  of  keeping 
in  check  the  cerebral  excitement  by  the  application  of  cold  and 
sedative  means,  to  the  head,  with  occasionally  topical  depletion 
from  the  temples,  or  behind  the  ears,  and  revulsive  excitement 
of  the  extremities,  while,  internally  are  employed  diffusible  sti- 
muli, tonics,  anodynes,  and  an  analeptic  regimen. 

Besides  the  alterations  of  the  blood  noticed,  others  occur, 
which  are  not  as  easily  discerned,  but  may  exercise  very  con- 
siderable influence  over  the  circulatory  phenomena.  In  feverg 
of  malignant,  or  of  the  adynamic  and  ataxic  character,  the  blood 
often  is  of  a  much  darl^er  hue  than  in  a  natural  state,  being  but 
partially  influenced  by  respiration,  and  its  plasticity  is  greatly  di- 
minished. I'he  anormal  condition  of  the  blood,  it  is  not  improba- 
ble, constitutes  one  of  the  principal  phenomena  of  these  fevers, 
imparting  to  them  their  peculiar  characters. 

§  2.  0/the  Vessels  as  •Effecting  the  Circulation. 

The  vessels,  as  a  conduit  between  the  respiratory  capillaries  and 
the  pulmonary  vascular  parenchyma,andthenutritiveand  secretory 
capillariesand  vascular  parenchyma,  transmitting  thefluidsbetween 
the  two,  exercise  a  very  decisive  controlling  influence  on  the  regu- 
larity of  the  circulation.  As  has  already  been  shown,  they  pos- 
sess no  active  share  in  the  circulation,  but  act  only  from  their 
mechanical  construction  and  physical  properties,  in  both  which 
respects  they  are  most  admirably  adapted  for  the  purposes  of  the 
circulation,  being  the  most  perfect  hydraulical  apparatus. 

The  inner  membrane,  which  is  in  reality  the  true  or  proper 
vessel,  is  a  variety  of  the  serous  tissue;  it  forms  alone  the  capil- 
laries, and  is  continuous  with  the  areolar  or  vascular  paren- 
chyma, the  last  term  of  the  circulation,  in  which  the  fluids  move 
in  every  direction.   From  this  continuitv.  inflammation  aflTAnHncr 


the  capillaries  and  parenchyma,  is  often  extended  into  the  ves- 
sels, and  in  wide-spread  inflammations,  occupying  a  large  portion 
of  the  organism,  the  inner  membrane  of  the  vessels  is  found  to  be 
inflamed  throughout  the  whole  vascular  system. 

Inflammation  of  the  inner  membrane  of  the  vessels,  like  in- 
flammation of  the  serous  tissues,  produces  effusion  of  plastic 
lymph,  sometimes  in  considerable  quantities,  diminishing  the  ca- 
liber of  the  vessels,  which  is  also,  in  some  instances,  completely 
obliterated.  This  last  circumstance  is  of  more  frequent  occurrence 
in  the  veins  than  the  arteries,  and  occasions  serious  embarrass- 
ment to  the  circulation  when   it  occurs  in  the  large  venous 

trunks. 

In  the  arteries  the  inner  membrane,  or  true  vascular  coat,  is 
strengthened  by  an  additional  coat  formed  of  the  elastic  fibrous, 
tissue.  The  toughness  and  elasticity  of  this  tissue  fits  it  admira- 
bly for  this  purpose;  it  resists  the  impulse  of  the  systole  of  the 
heart,  and,  as  was  previously  explained,  by  its  elastic  reaction, 
continues  the  momentum  derived  from  the  contraction  of  the  ven- 
tricles. When  this  coat  is,  however,  the  seat  of  a  continued  ir- 
ritation, as  it  often  is,  and  its  nutrition  is  impaired  or  perverted, 
its  physical  properties  become  affected.  Its  elasticity  is  dimi- 
nished, it  loses  its  capacity  to  resist  the  impulse  of  the  heart,  but 
yields  to  it,  and  the  diameter  of  the  vessel  enlarges  at  the  point 
where  it  gives  way.  When  the  distention  happens  to  be  consi- 
derable, a  break  or  fissure  takes  place,  and  the  external  or  cellu- 
lar coat  is  extended,  forming  a  pouch.  This  state  constitutes  the 
true  aneurism  of  the  arteries.  The  pouch  is  not  exclusively 
formed  of  the  cellular  coat,  for  this  inflaming  throws  out  numer- 
ous layers  of  coagulating  lymph,  which  assist  in  strengthening  the 
tumour,  and  prevents,  for  a  considerable  period,  its  final  rupture. 

Considerable  dilatation  occurs,  at  times,  throughout  the  aorta 
from  chronic  affection  of  the  fibrous  coat  lessening  its  elasticity, 
"%ough  without  forming  aneurisms.    The  force  of  the  circulation 
is  then  greatly  diniinished. 

The  arteries,  in  some  instances,  are  of  a  caliber  too  contracted, 
and  the  fibrous  coat  too  unyielding,  to  give  a  free  passage  to  the 
columns  of  blood  pushed  through  them,  especially  under  the  ope- 
ration of  excitement  from  exercise,  or  other  causes.  The  resist- 
ance  tiie  iiean  experiences  la  uie  piupuidiuti  u*  luw  m*wwu,  -«« 
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jects  that  organ  to  frequent  derangement  of  its  function,  and  ge- 
nerally induces,  ultimately,  its  dilatation,  or  other  alteration  of 
^  structure.  In  one  instance  of  this  kind  that  fell  under  my  notice 
in  the  Alms-house  Infirmary,  which  terminated  fatally  from  ex- 
cessive dilatation  of  the  ventricles,  the  descending  aorta  was  not 
larger  in  diameter  than  the  usual  size  of  the  common  iliac. 

The  fibrous  coat  of  the  arteries  is  frequently  denaturalized  by 
a  deposit  of  calcareous  matter,  converting  it  into  an  osseous  struc- 
ture. Its  elasticity  is  entirely  lost,  and  the  vessel  ceases  to  assist 
in  the  support  of  the  circulation,  as  it  can  no  longer  react  on  the 
contained  column  of  blood. 

The  cavity  of  the  arteries  is  sometimes  obliterated,  so  as  to  ar- 
rest entirely  the  passage  of  the  blood  through  them.     Thi»  cir- 
^cumstance  is  of  more  frequent  occurrence  in  the  small,  than  large 
'arteries,  though  several  cases  are  recorded  in  which  it  was  pre- 
sented in  the  aorta. 

The  middle  coat  of  the  veins  is  devoid  of  the  elasticity  pos- 
sessed by  that  of  the  arteries.  It  is  not  necessary  to  their  of- 
fice, as  they  are  not  exposed  to  the  impulsive  action  of  the  heart. 
Like  the  middle  coat  of  the  arteries,  it  is  subject  to  softening, 
when  it  easily  ruptures,  and  to  thickening  or  hypertrophy, 
when  it  approaches  in  some  respects  to  the  fibrous  tunic  of  the 
arteries. 

The  coats  of  the  veins,  from  their  dillensible  character,  fre- 
quently yield  to  the  pressure  of  the  blood  accumulated  in  them; 
and  this  circumstance  is  more  certainly  occasioned,  when  the 
middle  coat  has  sustained  a  lesion  by  a  vitiation  of  its  nutrition, 
from  irritation,  or  other  cause.  The  enlargement  of  the  cavities 
of  the  veins  produced  in  this  manner,  is  termed  varices;  and, 
lately,  by  Briquet,  phlebectasia,  of  which  various  species  exist. 
They  are  analogous  to  the  true  aneurism  of  the  arteries.  This 
state  is  most  usual  in  the  superficial  veins  of  the  lower  extremi- 
ties, though  it  has  been  met  with  in  the  veins  of  most  portions  oM 
the  body.  A  varicose  condition  of  the  veins  proves  an  embarrass-^ 
ment  to  the  local  circulation,  and  gives  origin  often  to  serious  lo- 
cal afiections,  ultimately  deranging  the  general  health. 

The  cavities  of  the  veins  are  found  in  some  instances  very 
much  contracted,  and  even  entirely  obliterated.  This  defect  may 
proceed  from  ;idhpsinn«  of  fK^  infe*.»v.ti  «viAmk*M,*«««   ^  ^ — „»„,.^„.- 


of  its  inflammation,  or  the  coagulation  of  the  blood  within  the 
vessel.  The  circulation  of  the  veins  is  also  sometimes  obstructed 
by  the  formation  of  considerable  coagula  floating  loosely  in  the 
veins,  or  having  a  partial  adhesion. 

Pus  is  very  commonly  found  in  the  veins  in  the  vicinity  of 
inflamed  organs;  and  it  is  this  circumstance,  which  modern  re- 
searches would  appear  to  demonstrate  in  a  positive  manner,  that 
is  productive  of  many  of  those  secondary  disturbances,  which 
have  been  idly  explained  as  depending  on  constitutional  irrita- 
tion, sympathy,  and  other  indefinite  causes.  It  is  an  occurrence 
repeatedly  verified  as  succeeding  to  surgical  operations,  fractures, 
and  phlebotomy,  and  as  attached  to  suppurations  of  the  internal 
organs.  It  occurs  with  frequency  in  acute  metritis,  succeeding  to 
accouchement,  and  in  the  aflection  of  the  lying-in  termed  phleg- 
masia alba  dolens.  In  many  instances  it  has  been  remarked,  that 
pus  is  found,  not  only  in  the  veins  of  the  diseased  structure,  but 
in  many  other  veins,  in  the  parenchyma  of  the  organs,  substance 
of  the  muscles,  and  in  the  articulations.  The  pus  thus  distributed 
in  numerous  depots  is  not  derived  from  absorption,  at  least  uni- 
formly. It  is  secreted  by  the  inner  membrane  of  the  veins,  into 
which  the  irritation  of  the  parenchyma  of  the  organs,  with  which 
it  is  continuous,  has  extended,  and  is  thence  carried  along  with 
circulatory  torrent,  and  disseminated  throughout  the  economy. 


§  3.  Q/*  the  Heart  as  Productive  of  a  Pathological  State  of 

the  Circulation, 

From  the  importance  of  the  office  deputed  to  the  heart  in  the  cir- 
culation, every  departure  from  its  normal  condition,  either  of  struc- 
ture or  action,is  productive  of  more  or  less  disorder  of  this  function. 
The  heart  we  have  shown  to  be  a  mechanical  power  established  to 
move  the  blood  in  masses,  mechanically,  between  the  two  systems 
of  respiratory  and  nutritive  capillaries  and  parenchymatous  vas- 
cular structure  of  the  organs;  and  is,  therefore,  essential  to  the 
maintenance  of  their  circulation,  on  which  all  the  vital  pheno- 
mena immediately  depend.  Any  disability  of  the  heart  is,  ac- 
cording to  its  degree,  productive,  consequently,  of  disturbance  of 
the  circulatory  function  in  its  whole  extent. 


«  •% 


i 


509 


PATHOLOGICAL   OR   ABNORMAL 


STATE   OF   THE   CIRCULATION. 


503 


mi 


m 


\ 


diversified  connexions  of  the  heart  with  the  organs  of  the  eco- 
nomy,  expose  it  to  numerous  sources  of  disease,  and  to  frequent 
.    disturbance  of  its  functional  offices. 

The  perfect  freedom  of  the  heart's  action,  indispensable  to  its 
function  in  the  circulation,  is  secured  by  the  serous  membrane— 
the  pericardium— which  envelopes  it  in  a  pecuh'ar  manner,  placing 
the  polished,  smooth,  and  lubricated  surfaces  of  this  capsule  in 
contact  with  each  other. 

Like  other  serous  membranes,  the  pericardium  is  very  suscep- 
tible of  inflammatory  irritation.  When  acute,  the  extreme  sensi- 
bility this  tissue  acquires,  produces  an  agony  that  nearly  suspends 
the  action  of  the  heart,  and  places  the  patient  in  eminent  jeopardy. 
The  deterioration  of  its  polished  surface  by  the  depositions  of 
layers  of  plastic  lymph,  and  the  cessation  of  its  lubricating  se- 
cretion, embarrass  likewise  the  action  of  the  heart,  and  entail  an 
impairment  of  its  function  most  generally  fatal  in  its  results.  This 
membrane  is,  also,  the  seat  of  a  serous  effusion  producing  a  mor- 
bid collection  of  fluid— a  form  of  dropsy— interfering  so  mate- 
rially with  the  heart  in  the  exercise  of  its  office,  as  to  prove  a  fa- 
tal affection. 

Fibrous  tissue  derived  from  the  fascia  superficial  is,  as  demon- 
strated by  the  lamented  Godman,*  is  combined  with  serous  tis- 
sue in  the  formation  of  the  pericardium,  and  renders  this  capsule 
liable  to  rheumatic  inflammation,  so  frequently  transferred  from 
the  articular  fibrous  tissues  to  the  heart.  This  translation  most 
probably  is  facilitated,  and  is  explained  by  the  connection  pointed 
out,  more  clearly  elucidated  by  Godman,  than  by  any  preceding 
anatomist. 

The  interior  lining  membrane  of  the  heart,  continuous  with 
that  of  the  vessels,  and  of  the  same  nature,  is  subject  to  the  dif- 
ferent morbid  lesions  indicated  already  as  affecting  it  in  the  ves- 
sels. It  is  the  seat  of  acute  and  chronic  inflammation,  of  different 
secretions,  the  deposition  of  plastic  lymph,  of  thickening,  soft- 
ening,  ulceration,  and  induration.  The  action  of  the  heart,  and, 
consequently,  the  whole  circulation,  experience  various  irregu- 
larities when  these  defective  conditions  of  this  tissue  exist.  The 
disorders  they  occasion  are  more  marked  and  aggravated  when 

•  Anatomical  Investigations,  by  J.  D.  Godman»  M.  D. 


the  valvular  structure  of  the  heart,  formed  of  this  membrane, 
happens  to  be  the  location  of  these  affections. '  The  regular  play 
of  their  movements,  which  govern  the  order  of  the  circulation, 
is  then  greatly  interrupted,  and  the  circulation  is  thrown  into 
extreme  disorder. 

The  auriculo-ventricular  valves  of  the  left  heart,  and  the  coro- 
nary valves  at  the  mouth  of  the  aorta,  are  those  most  commonly 
affected.  It  is  rare  to  find  the  valves  in  the  right  heart  deviating 
from  a  natural  state. 

The  substance  of  the  heart  itself  is  subject  to  various  patholo- 
gical modifications.  Whether  the  muscular  fibre  is  affected  with 
acute  inflammation,  is  somewhat  doubtful,  and  it  is  not  yet  esta- 
blished that  a  true  carditis  does  occur.  Most  cases  considered  as 
such,  are  inflammations  of  the  pericardium,  or  the  internal  lining 
membrane  of  the  heart.  Approaching  to  an  inflammatory  state, 
are  the  sanguine  effusions  which  sometimes  take  place  into  the 
substance  of  the  heart,  constituting  a  true  apoplexy  of  that 
organ. 

In  the  mode  of  its  n\itrition,  the  heart  departs,  like  the  other 
organs,  from  its  natural  order.  Of  this  character  is  the  excessive 
thickening  of  its  parietes,  or  hypertrophia,  without  a  degenera- 
tion of  its  structure.  This  condition  may  prevail  in  the  whole  of 
the  heart,  or  be  present  only  in  a  portion.  The  first  is  a  rare  cir- 
cumstance. I  have  never  met  with  an  instance  of  it,  though  cases 
are  on  record.  Most  commonly  the  left  ventricle  exhibits  the 
hypertrophied  state.  The  right  ventricle  is  seldom  the  seat  of 
this  lesion,  and  the  auricles  are  still  more  rarely  affected  by  it.  I 
have  seen  but  a  few  cases  of  hypertrophy  of  the  auricles,  and 
then  it  was  the  left  that  manifested  this  state,  and  was  coincident 
with  hypertrophy  of  the  same  ventricle. 

Cardiac  hypertrophy  is  a  consequence,  most  generally,  of  a 
light  sanguine  irritation,  simply  augmenting  its  nutritive  actions, 
which  may  be  excited  in  various  manners.  I  have  seen  hyper- 
trophy repeatedly  to  succeed  rheumatic  attacks,  which  had  af- 
fected the  heart  by  metastasis.  In  several  instances  it  followed 
on  pericarditis;  chronic  irritation  of  the  stomach  I  have  known 
to  be  its  exciting  cause;  and  in  one  case,  attended  with  softening 
both  of  the  heart  and  aorta,  ending  in  a  rupture,  mental  anxiety. 
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The  reverse  state  of  the  heart,  or  its  atrophia,  occurs,  but  with 
less  frequency.  The  walls  of  the  heart  then  become  thinner, 
and  in  an  extreme  degree,  the  muscular  fibres  disappear  entirely. 
In  a  case  of  sudden  death,  I  found  on  examination  the  right  ven- 
tricle having  the  appearance  and  the  thickness  of  the  pericardial 
capsule — it  was  semitransparent. 

The  consistency  of  the  cardiac  structure  undergoes  changes 
from  a  vitiation  of  its  nutrition.  It  exhibits  at  times  a  morbid 
hardness  or  induration,  which  causes  it  to  sound  when  struck  like 
thick  sole-leather,  and  to  resist  the  scalpel  when  cut.  It  exhibits 
also  various  degrees  of  softening  when  it  acquires  unusual  flac- 
cidity,  and  its  fibres  break  down  with  slight  efforts. 

The  capacity  of  the  cardiac  cavities  presents  also  different  ano- 
malies w^hich  disorder  the  circulation.  The  most  usual  is  their 
dilatation  or  enlargement,  and  occurs  most  frequently  in  the  right 
auricle  and  ventricle.  It  affects  also  the  left  ventricle  and  auricle, 
and  some  instances  are  recorded  of  all  the  cavities  having  been 
found  unnaturally  enlarged. 

Dilatation  of  the  cavities  may  coexist  with  any  of  the  preced- 
ing conditions  of  the  heart.  Thus,  it  is  conjoined  with  hyper- 
trophy or  thickening — the  active  aneurism  of  Corvisart with 

atrophy  or  thinning — the  passive  aneurism  of  Corvisart — with  in- 
duration, and  with  softening. 

Dilatation  is  sometimes  restricted  to  a  limited  portion  of  a  ca- 
vity, and,  then,  the  formation  of  a  pouch  or  sac  of  various  size  open- 
ing into  the  cavity  is  a  frequent  result.  This  is  analogous  to  the 
false  aneurism  of  the  arteries.  I  have  met  with  only  a  single  exam- 
ple of  this  nature.  In  that  case  the  left  ventricle  was  hypertrophied, 
having  a  pouch  connected  with  it  nearly  of  the  size  of  a  large 
hen's  egg,  the  walls  of  which  were  also  thickened,  communicat- 
ing with  the  ventricle  near  the  apex.  The  existence  of  this  pouch 
was  suspected,  and  announced  several  months  previous  to  the 
death  of  the  patient,  from  the  strong  pulsation  and  impulse,  de- 
tected by  the  stethoscope,  in  the  left  lateral  region,  about  the 
fourth  rib. 

A  common  cause  of  dilatation  is  an  obstruction  offered  to  the 
blood  in  the  course  of  the  circulation,  which  accumulates  that 
fluid  in  the  heart  This  sometimes  arises  from  a  morbid  state  of 
t*iC  vatTuiar  structure,  2>omyiljiie5  hum  cuiuiaction  in  the  caliber 


of  the  arteries,  and  sometimes  from  congestions  in  the  capillaries. 
This  last  is  more  common  and  efficient  as  a  cause  of  dilatation  for 
the  right,  than  the  left  cavities.  From  the  vicinity  of  the  pulmo- 
nary capillaries  to  the  heart,  an  obstruction  to  the  transmission 
of  the  blood  through  them,  is  immediately  communicated  to  the 
right  cavities,  whose  parietes,  being  feebler  than  those  of  the  left, 
yield  to  the  distention  they  experience.  On  this  account,  acute 
and  chronic  inflammations  of  the  lungs,  of  the  bronchial  mucous 
membrane,  and  the  congestions  and  alterations  in  the  pulmonary 
structures,  impeding  the  passage  of  the  blood,  are  so  frequently 
attended  with  affections  of  the  heart,  inducing  derangements  of 
its  structure.  Dilatation,  however,  sometimes  occurs  from  causes 
which  it  is  not  possible  to  appreciate. 

The  capacity  of  the  cavities  is  frequently  diminished,  to  an  ex- 
tent, sometimes,  interfering  with  the  regularity  of  the  circula- 
tion. This  diminution  may  be  concurrent  with  a  natural  thick- 
ness of  the  parietes,  with  their  hypertrophy,  their  atrophy,  in- 
duration, or  softening.  It  is  most  common  in  the  ventricles,  and 
is  produced  at  times,  especially  in  the  right,  by  a  thickening  of 
the  interventricular  septum.  It  also  proceeds  occasionally  from 
enlargement  of  the  columnae  carneae.  When  hypertrophy  is  un- 
accompanied with  dilatation,  and  concentres  in  its  progress,  the 
cavity  is  necessarily  contracted. 

The  Actions  of  the  heart  are  subject  to  be  deranged  from  y-re- 
gularities  in  the  nervous  centres,  with  which  it  is  in  connexion. 
The  influence  of  the  passions  is  well  known,  but  the  disorders 
induced  in  the  functions  of  the  heart,  emanating  from  the  gan- 
glionic system,  are  very  imperfectly  appreciated.  From  this 
source  are  produced  a  great  variety  of  cardiac  disorders,  many  of 
them  highly  distressing,  and  which  ultimately  terminate,  in  some 
cases,  if  not  relieved,  in  the  production  of  incurable  organic  dis- 
ease of  the  heart.  The  cardiac  plexus,  most  probably,  is  the  por- 
tion of  the  nervous  organs  in  which  the  disease  is  located,  the 
symptoms  existing  in  the  heart  being  only  a  functional  dis- 
turbance, f     , 

To  this  cause  are  to  be  attributed  some  cases  of  palpitations  ex- 
cited by  light  moral  impressions,  by  exercise,  and  which  are 
spontaneously  produced  at  times,  while,  at  other  periods,  the  ac- 
tioB  of  the  heart  is  perfectly  natural,    borne  of  those  cases  so 
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loosely  designated  angina  pectoris,  in  which  no  organic  disease 
of  the  heart  can  be  detected,  are  of  the  same  character.  Spasms, 
which  unquestionably  affect  the  heart,  originate  in  affections  of 
that  plexus.  ,  ;. 

A  functional  disorder  of  the  heart,  respecting  which  I  have  se- 
veral times  been  consulted,  appears  to  me  to  depend,  also,  on  an 
affection  of  the  nervous  ganglionic  centres  connected  with  this 
organ.  The  action  of  the  heart,  in  one  case,  suddenly  became 
very  feeble,  and  a  species  of  lypothemia  took  place,  accompa- 
nied with  a  sentiment  of  dying.  In  another  case,  the  pulse  gra- 
dually diminished  in  sleep,  and  finally  nearly  ceased,  when  the 
patient  would  awake  in  great  distress  with  a  similar  deathly  feel- 
ing. In  both  these  cases  not  the  least  sign  of  disease  of  the  heart 
could  be  detected  by  examination. 

n  ■  »,  .  • 

V* 

§  4.  Of  the  Capillaries  and  Vascular  Parenchyma,  as  Affect- 
'  -'  ing  Pathologically  the  Cirtulation. 

The  capillaries  appear  to  be  formed  of  the  inner  membrane, 
the  real  vascular  membrane,  of  the  arteries  and  veins;  and  the 
lymphatics  are  formed  of  a  tissue  precisely  similar.  This  mem- 
brane, constituting  the  vessels,  is  continuous  with  a  similar  mem- 
brane existing  in  the  parenchyma  of  the  organs,  of  which  it  com- 
poses a  large  portion  arranged  by  its  numerous  se[}ta,  into  a  cel- 
lular or  areolar  form. 

The  vascular,  or  circulatory  system,  is  not,  then,  to  be  regard- 
ed as  a  simple  arrangement  of  vessels,  but  its  principal  portion  is 
an  immense  serous  sac  or  bag,  having  prolongations  or  ramifica- 
tions into  the  different  organs,  and  divided  into  innumerable  cells 
or  vacuolar,  into  which  the  vessels  open — the  arteries  being  ef- 
ferent, or  bringing  supplies  of  blood,  the  veins  and  lymphatics 
being  afferent,  or  returning,  the  one  the  coloured,  the  other  the 
colourless  portions  of  the  blood,  from  the  vacuolae  or  cells  of  the 
vascular  parenchyma.  This  precise  arrangement  of  the  vascular 
system,  cannot  be  positively  demonstrated  in  the  general  struc- 
ture of  the  organs,  though  an  approach  to  it  may  be  observed  in 
the  mucous  membranes  when  prepared  and  examined  with  a  mi- 
croscope. Au  iith  ereclAic  tissues,  a»  ut«^y  have  beeu  uauitiu,  as 
the  penis,  clitoris,  nymphae,  and  nipple,  and  in  the  spleen,  espe- 
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cially  when  examined  in  the  larger  animals,  as  the  horse  and  the 
elephant,  this  arrangement  of  the  vascular  system  is  most  clearly 
demonstrated.  The  diploe  of  the  cranial  bones  exhibits  the  same 
•  disposition  of  the  vascular  system.  In  these  organs  the  structure 
is  cavernous  or  spongy,  the  cells  of  which  are  formed  by  the  In- 
ner membrane  of  the  vessels,  and  not. by  common  cellular  tissue, 
as  was  supposed  by  many  anatomists.  The  cells  of  the  erectile 
tissue  are,  in  reality,  as  Malpighi  described  them,  a  species  of 
vascular  sinus,  or  dilatation  of  the  vessels  themselves.  The  pa- 
pillae and  villi  of  the  mucous  membranes,  it  is  ascertained,  have 
an  analogous  structure.  The  erectile  tissue,  or  organs,  may  be 
regarded  as  exhibiting,  on  a  magnified  scale,  the  disposition  of 
the  vascular  arrangement  for  the  circulatory  or  sanguine  nutri- 
tive humour  in  the  parenchyma  or  intimate  structure  of  the  or- 
ganism. 

The  circulation  or  movement  of  the  blood  in  the  erectile  tissue 
and  organs,  is  not  restricted,  it  is  obvious,  to  mere  vessels.  It  is 
^^P^effused  out  of  the  vessels,  properly  speaking,  into  a  cavernous, 
spongy,  and  cellular  structure,  whence  it  returns  again  into  ves- 
sels, when  its  transport  to  other  organs  is  required,  for  whicbpur- 
pose  the  vessels  are  provided.  The  movements  or  circulation  of  the 
blood  in  these  tissues,  is  accomplished,  coMequently,  by  a  force 
acting  in  the  tissues  themselves,  and  not  foreign  to  them.  When" 
they  are  excited,  an  afflux  of  blood  is  directed  to  them,  distend- 
ing their  cellular  or  cavernous  structure,  and  causing  the  pheno- 
menon of  erection.  This  is  analogous  to,  and  is  a  species  of  con- 
gestion. While  the  excitement  continues,  the  affluxion  persists, 
and  the  excess  of  blood  producing  the  erection  is  dissipated,  or 
reassumes  the  circulatory  movement,  only  when  the  excitement 
If  is  abated.  Adopting  the  erectile  tissue  as  the  obvious  type  of  the 
ultimate  vascular  arrangement,  in  its  circulation  is  figured  the 
circulation  of  the  parenchyma  of  the  organs  generally.  It  is  thus 
ascertained  very  directly  to  be  effected  in  minute  capillaries,  and 
a  spongy  or  cellular  structure  of  extreme  tenuity,  the  cellules  in 
the  coloured  tissues,  probably  not  exceeding  the  size  of  a  blood 
globule,  and  in  the  white  tissues  being  of  a  still  smaller  size. 

The  foregoing  preliminar^s  were  required  to  understand  the 
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of  the  capillary  and  parenchymatous  circulation.     In  the  capil- 
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lary  and  vascular  parenchyma,  the  larger  proportion  of  the  blood 
is  contained,  and  is  the  seat  of  the  molecular  movements,  con- 
stituting the  organic  or  vital  actions,  and,  consequently,  is  inte- 
rested, in  some  of  its  portions,  in  almost  every  pathological  con- 
dition. Every  where  continuous  and  connected,  the  disturbances 
of  a  part,  when  possessing  any  intensity,  are  felt  throughout  the 
whole,  deranging  the  order  of  the  circulatory  actions,  imparting 
to  them  irregular,  fluctuating,  or  undulatory  movements,  and  over- 
throwing the  equilibrium,  that,  in  a  normal  state,  prevails  in  the 
distribution  of  the  circulatory  humour  amongst  the  organs. 
m  In  the  healthy  or  normal  state,  the  excitement  of  the  organs 
being  in  every  portion  of  the  organism,  in   an  equable  ratio, 
adapted  to  the  structure,  properties,  and  functions  of  the  organs, 
the  capillary  and  parenchymatous  circulation  is  in  a  just  equi- 
poise.   But  when  an  undue  excitement  or  irritation  is  developed 
in  an  organ  or  tissue,  it  becomes  the  centre  of  converging  and 
confluent  movements  of  the  capillary  and  parenchymatous  circu- 
lation, towards  which  an  aOluxion  is  established,  destroying  thQfl|^ 
natural  equilibrium  in  the  distribution  of  the  sanguine  nutritive    ^ 
and^xcitative  humour.   This  fluxionary  movement  possesses  va- 
rioui^ extent,  goverotd  by  the  intensity  of  the  irritation,  the  as- 
^cendency  the  organ  i#ected  holds  in  the  economy,  and  degree  of 
"^ower  in  the  other  portions  of  the  economy  capable  of  resisting 
the  attractive  influence  of  the  irritated  centre  of  flilxion.     When 
limited,  the  phenomena  of  local  inflammations  are  present,  which 
may  be  repeated  from  sympathy  in  other  organs.     It  is  experi- 
enced, under  certain  circumstances,  throughout  the  economy, 
producing  congestions  of  diflereitt  intensity,  and  aflecting  differ- 
ent organs.     The  phenomena  of  irritation,  of  inflammation,  and 
.  of  congestion,  with  their  consequences,  are,  then,  of  the  same  or-        p 
*  der,  and  belong  entirely  to  the  capillary  and  vascular  parenchy- 
ma, and  the  capillary  and  parenchymatous  circulation.     One  fea- 
ture is  common  to  these  morbid  states.     They  are  attended  with 
unnatural  accumulation  of  blood  where  developed,  with  corres- 
ponding diminution  in  remoter  organs,  which  do  not  partake  of 
those  conditions,  the  greatest  deficiency  existing  generally  in  the 
*    counterpoints  of  the  greatest  ex cessr    Th'trs,  when  the  irritation 
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are  cold  from  the  deficiency  of  their  circulation.     In  the, conges- 


tions  of  the  internal  teguments,  the  external  arc  pale,  cold,  and 
inexcitable.  This  unhinging  of  the  capillary  and  parenchymatous 
circulation,  is  an  essential  character  of  the  pathological  state.  The 
due  adjustment  of  this  circulation  to  the  organs,  and  the  stability 
of  its  libration  throughout  the  economy,  are  the  objects  to  be  ac- 
complished by  therapeutic  and  remedial  proceedings,  either  for  a 
restoration  to  health,  or  for  protection  against  disease. 
-I  The  capillary  and  parenchymatous  circulation  is  endowed  with 
an  excessive  mobility.  The  affluxive  movements  just  described, 
are  excited,  in  particular  instances,  with  extraordinary  prompt- 
ness, and  wide  diffusion.  It  is  this  circumstance  that  constitutes 
paroxysmal  diseases,  whatever  may  be  their  phenomena  or 
symptoms  derived  from  the  functions  of  the  organs  affected.  Sim- 
ple intermittent  and  hectic  fevers  are  a  light  form  of  this  state, 
excited  by  feeble  irritations,  in  which  the  congestive  accumula- 
tion is  slight,  and  awakens  reaction,  in  the  manner  hereafter  to 
be  noticed.     The  reaction  is  a  curative  process,  which  dissipates 

%■  the  congestion,  and  diminishes,  sometimes  removes  entirely,  the 
primitive  irritation,  and,  then,  the  paroxysm  terminates,  the  cir- 
culatory equilibrium  being  restored,  until  renewed  by  the  return 
of  the  local  irritation. 

Malignant  intermittents  are  a  more  aggravated  form  of  the 
same  condition.     The  disorder  of  the  capillary  and  parenchyma- 

^tous  circulation  is  more  complete;  the  interior  congestion  is  ex- 
cessive, overwhelming  the  organs  that  are  its  seat,  prostrating 
their  forces,  and  incapacitating  them  from  producing  those  irra- 
diations into  the  organism,  constituting  reaction;  while  the  other 
organs,  abandoned  by  their  circulating  fluid,  have  their  actions 
alarmingly  enfeebled,  and  reduced  to  the  lowest  state  of  ex- 
haustion. 1^ 
The  transport  of  the  capillary  and  parenchymatous  circulation 
towards  a  point  of  affluxion,  is  often  accomplished  in  a  rapid  man- 
Tier,  precipitating  the  fluids  on  the  organ,  the  seat  of  the  attrac- 
tive irritation,  disordering  its  functions,  or  overwhelming  it  with 
a  fatal  deluge.     This  is  the  movement  that  has  been  designated 
by  the  terms  raptus  and  molimen  by  the  older  writers,  and  is 
often  accompanied  with  the  effusion  or  extravasation  of  blood. 
»»  hen  the  iaptu^^  is  uirecled  io wards  iiie  tegumencaiy  tissues,  and 
is  attended  with  sanguine  effusion,  it  constitutes  the  various  hae- 
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morrhages,  but  when  concentrated  on  organs  having  no  exterior 
communications,  and  the  effusion  takes  place  into  the  common 
cellular  tissue,  or  interstices  of  the  structure,  then  are  produced 
the  various  sanguine  apoplexies. 

The  raptus  of  affluxion  occasions  in  many  instances  merely  a 
temporary  congestion,  disordering  the  function  of  the  organ;  but 
the  irritation  which  had  excited  the  anormal  accumulation  of 
blood  subsiding,  probably  by  the  suspension  of  the  organic  ac- 
tions from  the  congestion  itself,  the  blood  resumes  its  usual  course 
in  the  circulation,  the  congestion  is  dissipated,  and  the  functions 
resume  their  natural  order.     The  brain  being  the  organ  the  sub- 
ject  of  this  affluxive  raptus,  we  have  excited,  if  of  a  mild  grade, 
the  phenomena  characterizing  hysteria;  or,  if  of  a  higher  grade, 
the  production  of  e/?27e/?5y. 

Should  the  mucous  membrane  of  the  bronchial  tubes  be  the 
seat  of  this  sudden  congestive  flux,  the  turgescence  that  ensues 
blocks  up  the  caliber  of  the  small  bronchi,  and  the  admission  of 
the  air  into  the  air  vesicles  is  interrupted  or  entirely  prevented. 
Embarrassed  respiration,  or  dyspnoea,  immediately  ensues  as  a 
consequence  of  this  state,  and  constitutes  one  of  the  forms  of 
aslhma.     All  the  excretory  ducts  are  subject  to  be  affected  in  a 
similar  manner,  and  the  passage  of  the  fluids  they  eliminate  is  ar- 
rested.     Acute  irritation  of  the  urethra  will  produce  so  great  a 
turgescence  of  its  mucous  membrane,  as  to  prevent  entirely  the 
escape  of  the  urine,  and  a  complete  suppression  is  suddenly  in-' 
duced.     This  state  is  mistaken  for  spasm,  and  the  arrest  of  the 
urine  is  attributed  to  spasmodic  stricture.     The  same  occurs  in 
the  ureters,  and  in  the  ductus  choledochus  in  acute  duodenitis, 
and  the  symptoms  are  attributed  to  the  passage  of  renal  calculi, 
^  aad  of  gall-stones. 

In  all  congestive  and  paroxysmal  diseases,  the  essential  charac- 
ter consists  in  this  unhinging  of  the  whole  capillary  and  paren- 
chymatous circulation,  and  its  concentration  on  the  organ  the 
seat  of  the  perturbating  irritation.  The  treatment  of  these  dis- 
eases must  be  made  to  repose  on  this  basis.  Its  object  will  be, 
1st,  to  impart  force  and  stability  to  the  actions  of  the  capillary 
and  parenchymatous  structure  and  circulation;  and,  2d,  to  di- 
minish or  eradicate  the  local  irritation,  the  firsf  moving  power 
creating  the  disturbance.     If  we  cannot  succeed  immediately  hi 
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the  last  object,  the  attainment  of  the  first  will  be  sufficient  to  ar- 
rest the  paroxysmal  type.  This  measure  is  accomplished  by  the 
administration  of  cinchona,  or  its  preparations,  of  the  various  to- 
nics, and  other  means  that  produce  a  permanent  excitement  of 
the  capillary  and  parenchymatous  circulation,  or  their  introduc- 
tion into  the  organism  by  endermic  medication.  It  is  this  opera- 
tion of  cinchona  that  renders  it  so  effectual  in  all  paroxysmal  dis- 
eases, and  wh'ich  have  led  some  to  attribute  to  it  a  specific  pro- 
perty of  antiperiodicity. 

Inflammatory  irritation,  or  phlogosis,  is  located  in  this  same 
structure,  and  is  a  modification  of  the  capillary  and  parenchyma- 
tous circulation.  The  molecular  movements  constituting  the  or- 
ganic or  nutritive  actions,  are  accelerated,  or  acquire  an  aug- 
merited  activity.  The  vitality  of  the  inflamed  part  is  elevated- 
its  irritability,  its  sensibility,  its  temperature  are  increased.  TI!e 
quantity  of  circulating  or  sanguine  nutritive  humour  in  the  phlo- 
gosed  part  is  more  abundant  than  natural,  but  its  accumulation  is 
never  sudden,  as  in  congestion;  it  occurs  more  gradually,  and 
may  continue,  if  not  too  intense,  a  considerable  period  without 
inducing  the  suspension  of  the  organic  actions,  which  takes  place 
in  congestion.  Being  a  modification  of  the  nutritive  or  organic 
actions,  it  is  always  productive  of  some  change  in  the  structure 
or  secretions  of  the  organ  or  tissue  in  which  it  occurs. 

The  disturbances  of  the  circulatory  functions  in  inflammatory 
irritation,  are  of  a  different  character  from  those  observed  in  con- 
gestive irritation.  From  the  increase  of  irritability  and  sensibility 
attending  it,  an  inflamed  organ  becomes  a  centre  of  irradiation, 
whence  is  transmitted  into  the  organs  eminent  in  the  sympathies, 
the  same  order  of  actions — the  same  mode  of  being  or  condition. 
The  heart,  from  the  intimacy  of  its  connexions,  so  frequently 
partaking  of  this  state,  the  inflammations  of  the  viscera,  and  of 
most  other  local  inflammations,  are  productive  of  an  acceleration 
of  the  vascular  circulation,  and  generally  of  increase  of  its  force. 
In  congestion,  the  vessels  being  emptied  by  the  disorder  of  the 
capillary  movements  and  the  detention  of  the  blood  in  the  paren- 
chymatous structure,  the  action  of  the  heart  is  diminished,  and 
the  vascular  circulation  is  enfeebled.  Inflammatory  irritation 
when  active,  is,  consequently,  seldom  confined  to  a  single  viscus; 
t  constant  disposition  exists  for  its  propagation;  and  most  usually. 
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When  excited  in  any  of  the  viscera,  it  is  transmitted  to  several. 
This  circumstance  modifies  the  influence  of  phlogosis  or  inflam- 
mation oyer  the  circulatory  movements.     The  participation  of 
the  heart  in  this  state,  quickens  and  enforces  the  vascular  circu- 
lation; the  coadunition  of  distinct  organs  in  this  condition,  mul- 
tiplies the  points  of  affluxion,  counterpoising  each  other,  and  pre- 
venting the  excessive  accumulation  on  one,  as  occurs  in  conges- 
tive irritation.  Inflammatory  irritation  is  thus  diffusive  in  its  cha- 
racter, is  excitative  and  perturbing  of  the  organic  actions,  is  not 
attended,  m  its  acute  stage,  with  a  disturbance  of  the  equilibrium 
of  the  capillary  and  parenchymatous  circulation,  to  the  same  ex- 
tent as  prevails  in  congestion.    Although  the  phenomena  of  con- 
gestion do  not  occur  to  the  same  extent,  and  as  rapidly  in  inflam- 
mation, as  in  simple  congestive  irritation,  it  becomes  ultimately 
established  when  the  phlogosis  continues  in  the  acute  form,  and 
when  it  affects  highly  vascular  organs  or  tissues,  and  is  productive 
of  the  same  adverse  states  of  the  capillary  and  parenchymatous 
circulation  in  different  regions  of  the  organism. 

In  treating  of  the  pulse,  the  manner  in  which  pathological 
states  of  the  capillary  and  parenchymatous  circulation  modified 
the  general  vascular  circulation  was  then  described,  and  a  repeti- 
tion is  here  unnecessary. 
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CHAPTER  V. 

The  Functions  of  Nutrition  and  Secretion;  and  Calorijica- 

Hon, 

The  organic  functions,  the  subjects  of  the  preceding  chapters, 
are  merely  preliminary  to  the  more  important  functions  of  nu- 
trition and  secretion,  which  now  present  themselves  in  the  order 
of  our  investigation.  By  those  functions  the  blood  is  elaborated, 
distributed  throughout  the  economy,  and  placed  at  the  disposi- 
tion of  the  various  organs,  that  each  may  appropriate  to  itself  the 
elinipnts  of  iJ«  «frn/»*it..«   ««  ~„„ <«  a..       ,f        .      .    .        «  . , 

particular  principles. 


Nutrition  and  secretion  are  functions  of  the  same  order  are  si- 
milar in  character,  and  properly  belong  to  the  same  category  of 
actions.  Calorification,  or  the  production  of  animal  heat,  is  at- 
tached to  these  processes  as  a  necessary  consequence,  and  may  be 
embraced  in  the  same  discussion. 

Sect.  I,— -Nutrition  in  its  Physiological  State, 

Living  beings  proceeding  from  a  germ,  are  developed,  each 
after  its  special  type,  by  the  appropriation  of  exterior  matters, 
previously  elaborated.  This  appropriation  necessitates  a  constant 
renewal  of  the  structure.     The  different  ages  or  periods  through 
which  the  organism  of  animal  beings  passes,  have  each  their  pecu- 
liar expression  in  the  size  or  state  of  the  organs,  which  are  thus 
incessantly  changing.     Notwithstanding  the  development  all  the 
solids  receive  in  their  growth,  the  figure  is  always  the  same. 
Growth  is  not,  then,  a  mere  addition  to  the  extremities  or  cir- 
cumference— an  elongation  and  thickening  of  the  organs — but  is 
an  entire  mutation  of  its  component  parts,  the  type  or  form  alone 
being  preserved.     In  animals,  nutrition  consists  not  only  in  an 
appropriation  of  new  matter  to  the  structure,  but  in  a  removal  of 
the  elements  of  which  it  was  previously  composed.     Animal  nuf 
trition  is,  consequently,  a  complete  renewal  of  the  animal  struc- 
ture— an  absolute  revolution  is  accomplished,  so  that  in  process 
of  time,  no  one  particle  of  the  original  composition  of  an  animal 
being  remains;  the  whole  will  have  disappeared,  and  have  been 
replaced  with  new  elements.     Animal  nutrition  is,  then,  in  its 
physiological  state,  a  complex  process,  consisting  of  composition 
and  decomposition  of  the  elemental  structure  of  all  the  organism. 
In  this  respect,  animal  differs  totally  from  vegetable  nutrition. 
This  last  is  a  process  of  composition  alone,  unattended  with  de- 
composition, and  the  solids  once  formed  are  permanent.  Portions 
of  plants,  it  is  true,  such  as  the  leaves,  flowers,  and  fruit,  perish 
and  are  renewed;  but  when  they  perish,  they  have,  then,  reached 
their  maturity;  the  term  of  their  existence  has  closed,  and  their 
fall  is  a  real  death,  similar  to  that  of  individual  beings. 

Animal  nutrition,  consisting  in  processes  of  composition  and 

decomnosition.  must;  hf»  »  molponlar  aofinn    fnT  in  r\n  ofKo».  m^r». 

ner  can  composition  and  decomposition  be  accomplished  except 
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by  molecular  actions.  But  all  molecular  actions  are  chemical  ac- 
tions. Nutrition  is,  then,  a  chemical  process,  regulated  by  che- 
mical laws,  and  effected  by  chemical  agency. 

Molecular  or  chemical  actions  are  not  appreciable  by  our 
senses,  and  our  knowledge  of  their  exact  nature  cannot  be  posi- 
tive. It  can  be  acquired  only  by  deduction.  But  the  results  of 
those  actions  are  cognizable;  the  phenomena  they  create  strike 
the  senses,  and  are  verified  by  them.  They  can  be  arranged  in 
the  order  of  their  occurrence,  all  their  relations  can  be  establish- 
ed; and  this  is  positive  knowledge — the  extent  of  science. 

Chemical  actions  belong  to  matter  in  all  its  forms,  whether 
mineral,  vegetable, or  animal;  and  all  the  changes  in  the  elemental 
composition  of  bodies,  whether  mineral,  vegetable,  or  animal, 
are  the  result  of  chemical  actions.  Mineral  substances  being 
principally  binary  compounds,  their  chemical  actions  are  the 
simplest,  and  their  phenomena  are  the  most  easily  investigated  and 
ascertained.  Vegetable  substances  being  ternary  compounds,  the 
chemical  actions  and  phenomena  of  their  elements  are  more  com- 
plex, numerous,  and  difficult  to  investigate.  Animal  matter  con- 
sisting of  four  elements,  their  chemical  combinations  must  pre- 
sent an  infinitely  greater  variety  of  phenomena,  the  difficulty  of 
determining  the  mode,  production,  and  nature  of  which,  must  be 
enhanced  in  the  same  proportion.  Mineral  chemistry,  accord- 
ingly, has  reached  a  high  point  of  perfection;  vegetable  chemis- 
try, as  respects  the  analysis  of  the  ultimate  and  proximate  princi- 
ples of  vegetables,  though  imperfect,  is  in  a  state  of  rapid  pro- 
gression; but,  in  animal  chemistry,  very  little  that  can  be  relied 
on  has  been,  as  yet,  accomplished.  ♦« 

Mineral  chemistry  acquires  certainty  from  the  application  of 
the  synthetical  as  well  as  analytical  tests  for  the  verification  of  its 
facts.  The  elements  of  mineral  bodies  do  not  require  for  their 
specific  combinations  a  specific  apparatus,  and  hence  the  chemist 
can  compose  or  decompose  them  in  various  manners.  Vegetable 
and  animal  chemical  elements,  for  their  combination,  and  the  for- 
mation of  vegetable  and  animal  substances  and  products,  require 
a  specific  apparatus,  which  exists  only  in  vegetable  or  animal  or- 
ganization, and  cannot  be  procured  or  imitated  by  the  chemist. 
Synthesis  has  necessarily  been  of  limited  application  in  ve$;etable 
chemistry,  and  can  scarcely  be  said  to  have  been  attempted  as  yet 
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in  animal  chemistry,  and  consequently  the  chemical  phenomena 
of  vegetables  and  animals  can  be  but  imperfectly  known.  No- 
thing can  be  more  illogical  than  to  deny  that  the  modifications  of 
the  material  elements  in  the  material  structure  of  vegetables  and 
animals,  are  not  produced  by  chemical  actions,  merely  because 
chemistry  has  not  attained  a  perfection  that  leaves  no  difficulty  to 
be  surmounted,  and  chemists  cannot,  with  the  apparatus  calculated 
for  mineral  chemistry,  present  us  with  the  products  of  vegetable 
and  animal  chemistry.  This  demand  is  entirely  premature.  Che- 
mistry as  a  science  has  received  its  form  very  considerably  within 
the  period  of  a  century,  yet  how  extensive  have  been  its  re- 
searches, how  rapid  its  progression,  how  perfect  its  processes, 
how  certain  its  results,  as  far  as  mineral  bodies  are  concerned.  In 
time,  and  probably  much  less  distant  than  might  be  conjectured, 
what  may  not  be  expected  from  the  fecundity  of  its  resources, 
and  the  vast  power  of  its  means,  in  unfolding  the  phenomena  of 
organized  beings. 

Nutrition  we  regard,  then,  as  a  molecular,  and  of  consequence, 
chemical  action,  between  the  molecules  of  the  animal  fluids  and 
of  the  animal  solids.  The  functions  of  life  in  all  organized  beings 
are  attended  with  an  expenditure,  both  of  power  and  of  mate- 
rial; both  are  renewed,  for  which  purpose  a  nutrition  is  required. 
The  elements  of  the  organism  are  derived  from  exterior  matters, 
which  have  ceased  to  manifest  the  phenomena  of  life — they  are 
dead  matter.  Matter  endowed  with  life  cannot  be  employed  in 
the  nutrition  of  living  matter;  it  must  first  lose  its  vitality.  The 
exterior  matters  destined  for  nutrition,  must  be  subjected,  in 
the  higher  animals,  to  certain  processes  in  the  functions  hereto- 
fore described,  for  their  conversion  into  the  nutritive  humour,  or 
oxygenated  blood — alone  capable  of  sustaining  the  function  of 
nutrition.  The  exterior  dead  matters,  converted  in  the  first  in- 
stance into  blood,  in  the  second,  form  the  solids  of  the  economy, 
and  then  acquire  a  susceptibility  to  experience  the  impressions 
of  stimulant  agents,  and  a  capacity  for  those  movements  consti- 
tuting the  phenomena  of  life.  Vitality  is,  consequently,  a  pro- 
duct of  nutrition.  The  organism  renews,  not  only  its  own  struc- 
ture, but  its  powers  or  faculties,  on  which  its  phenomena  depend. 
Life  is  the  product  of  life:  the  vital  actions  are  self-maintained, 
by  creating  the  faculty  or  power  which  sustains  themselves,  and 
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the  energy  of  the  vital  faculty  is  to  be  measured  by  the  activity 
of  the  vital  phenomena.  Modifications  of  the  nutritive  actions, 
sufficient  to  impress  a  change  on  the  structure,  must,  consequent- 
ly, produce  a  modification  in  the  vital  faculty  or  power  of  that 
structure,  the  first  cause  of  the  vital  phenomena.  This  fact  ex- 
plains the  tendency  of  morbid  states  to  be  perpetuated,  and,  when 
they  have  attained  a  certain  condition,  accounts  for  the  impossi- 
bility to  cure  them,  leaving,  as  the  only  option,  when  it  is  prac- 
ticable, the  extirpation  of  the  diseased  part,  by  surgical  means.  It 
also  exhibits  the  absolute  necessity  of  preventing  the  confirmed 
establishment  of  morbid  states  of  the  organs,  by  the  enforcement 
of  an  appropriate  treatment  in  their  early,  especially  their  com- 
mencing periods. 

The  same  fact  explains  the  tnlprntinn  the  organs  manifest,  af- 
ter a  time,  to  impressions,  at  first  highly  perturbating,  but  which 
are  not  always  the  less  deleterious,  because  they  cease  to  provoke 
the  disorders  primarily  induced.     This  very  toleration  is  the  re- 
sult, and  often  the  evidence,  of  the  modification  impressed  on 
the  structure,  the  organization  of  the'  organ,  and  of  its  vital  fa- 
culty; and  the  direction  thus  imparted  to  the  nutritive  or  forma- 
tive acts,  to  the  organic  arrangement  and  forces,  becomes  perma- 
nent, and  a  restoration  to  the  natural  state  and  performance  of  the 
healthy  function  is  mostly  an  impossibility.     Organs  long  sub- 
jected to  highly  stimulant  impressions,  adapt  themselves  to  that 
mode  of  existence,  which  is,  then,  their  natural  state  of  being; 
and  if  the  stimulants  be  withdrawn,  their  functions  are  disordered 
to  «uch  an  extent  as  to  terminate  fatally. 

Nutrition,  under  ordinary  circumstances,  is  a  uniform  process, 
which  has  been  urged  against  its  chemical  character.  The  objec- 
tion is  not  valid.  All  chemical  actions  are  uniform  while  the 
conditions  of  their  occurrence  remain  unchanged.  The  condi- 
tions of  the  nutritive  acts,  in  a  natural  state,  are  always  the  same, 
and  consequently  the  result  is  constant.  The  blood  can  be  con- 
stituted  of  certain  principles  contained  alone  in  aliment.  When 
these  are  withheld,  the  blood  loses  its  capacity  of  supplying  nu- 
trition, and  the  being  perishes.  The  alimentary  principles  are 
subjected  to  certain  definite  processes,  the  offices  of  particular  or- 
gans, and  consequently  yield  invariably  the  same  products.  If 
these  be  disordered,  the  formation  of  blood  is  disturbed,  it  dege- 
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Derates,  or  entirely  ceases,  nutrition  deteriorates,  or  is  suspended, 
and  organic  vitiation,  or  death  ensues.  The  blood  is,  then  in 
health,  a  fluid  in  its  essential  characters  always  the  same,  present- 
ing the  same  elements  to  the  difierent  tissues  of  the  organs.  The 
actions  of  the  organism  possess  an  equal  uniformity,  and  of  ne- 
cessity, then,  from  this  constancy  of  elements,  and  fixity  of  ope- 
rations, the  results  are  invariable. 

Nutrition  prevails  in  the  depths  of  the  organism,  and  with- 
drawn from  direct  observation,  its  mode  cannot  be  ascertained 
with  positiveness.  The  gross  results  are  alone  obvious.  But 
from  these  it  is  clearly  seen  to  be  incessant  in  operation,  to  be  a 
molecular  action,  slowly,  but  momentarily,  subjecting  every  organ 
to  a  radical  change,  to  occur  in  the  intimate  structure,  to  be  spe- 
cific or  definite  for  each  organ,  in  a  normal  condition  to  be  uni- 
form in  its  productions,  and  to  become  devious  and  irregular  in 
its  products,  under  the  influence  of  various  anormal  agencies  con- 
stituting a  pathological  state. 

The  seat  of  the  nutritive  actions  is  the  parenchyma  of  the  or- 
gans. Here  arises  a  new  difficulty  in  the  determination  of  the 
mode  of  these  actions.  The  constitution  of  this  ultimate  structure 
is  unknown,  or  but  imperfectly  comprehended.  It  is  generally 
confounded  with  the  common  cellular  tissue,  the  common  bond 
of  the  difierent  organs.  This  is  incorrect.  Each  organ,  besides 
its  common  cellular  tissue,  possesses  its  specific  parenchyma,  of 
the  nature,  properties,  and  faculties  of  which,  we  are  almost  ut- 
terly ignorant.  To  obtain  possession  of  all  the  ground  necessary 
to  form  correct  opinions  on  this  point,  we  should  have  this  know- 
ledge—for, it  is  more  than  probable,  that  the  innate  properties  or 
faculties  of  the  parenchyma  of  the  difierent  tissues,  are  the  imme- 
diate determining  cause  of  the  phenomena  of  nutrition. 

To  understand  this  proposition,  a  few  general  observations  will 
be  required.  Matter  is  endowed  by  the  Creator  with  specific 
properties.  They  are  of  two  kinds,  physical  properties,  and  dy- 
namic properties,  or  faculties.  These  properties  give  rise  to  all 
the  movements  of  matter.  Physical  properties  govern  the  move- 
ments of  bodies  in  masses;  dynamic  properties  cause  the  molecu- 
lar movements  of  matter.  The  last  category  has  been  but  im- 
Derfectlv  stndipH.  s»nH   i«  oc  ^r^f  Knf  \\it}e»  l-rt/^T^r^       Tu«  ,1 — «^;« 
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mena  of  caloric,  light,  electricity,  magnetism,  chemical  affinity, 
and  most  of  the  organic  phenomena.  It  is  these  properties  or 
faculties  that  establish  the  relationship,  fixed  from  eternity,  found 
to  exist  between  the  integrant  and  constituent  molecules  of  sim- 
ple and  compound  bodies  with  each  other,  and  with  other  mole- 
cules; relationships  which  give  positive  invariable  phenomena 
whenever  the  molecules  of  bodies  are  placed  within  the  sphere 
of  activity.  The  affinities  or  concords  thus  established,  are  spe- 
cific for  each  species  of  molecules,  and  give  origin  to  the  immense 
and  endless  phenomena  of  the  universe,  manifested  in  the  forms, 
qualities,  characters,  and  forces  of  material  bodies.  It  is  this  law 
that  bestows  on  all  bodies  formed  by  the  aggregation  or  combi- 
nation of  the  same,  or  difiierent  molecules,  their  specific  charac- 
ters and  properties,  physical  and  chemical.  It  prevails  equally 
in  organized  bodies.  Each  of  the  immediate  elements  of  the  or- 
ganism, by  this  law,  is  endowed  with  innate  specific  characters 
and  properties,  imparting  to  it  fixed  relations  with  other  bodies, 
whose  actions  consequently  give  rise  constantly  to  specific  phe- 
nomena. Hence  it  is  that  the  relations  of  exterior  agents,  and 
their  actions  on  the  organism,  are  not  the  same  in  all  its  portions, 
but  diffisr  in  each  organ  or  element  of  an  organ,  afiecting  some 
one  in  preference  to  another,  and  acting  with  each  in  a  specific 
mode. 

In  the  simplest  of  organized  beings  the  elements  of  their  nu- 
trition are  derived  from  the  media  in  which  they  are  plunged  by 
t  direct  imbibition,  without  being  subjected  to  a  previous  elabo- 
ration. Their  organism  being  of  a  single  tissue,  possessing  limit- 
ed relations,  and  nourished  by  a  single  element,  requires  mere 
apposition  of  its  nutritive  element  for  the  purposes  of  nutrition, 
each  molecule  exercising  its  affinity  or  election  as  may  be  re- 
quired. In  the  beings  of  complex  organizations,  the  diversified 
principles  of  their  structure  cannot  be  offered  to  their  organs  by 
the  media  in  which  they  are  placed.  These  principles,  existing 
in  various  states  of  combination,  require  to  be  set  free,  isolated, 
and  presented  in  a  state  susceptible  of  molecular  actions  to  the 
molecules  of  the  different  organic  tissues.  These  objects  are  at- 
tained by  the  various  digestive  processes  preparing  the  nutritive 
humour,  and  the  circulation  which  distributes  it  throughout  the 
economy.    The  nutritive  humour  contains  all  the  principles  of 


every  tissue  composing  the  organism,  and  the  circulating  appa- 
ratus, by  its  arrangement,  places  these  in  relation  with  every 
molecule  of  the  organic  structure,  so  that  a  direct  action,  analo- 
gous to  the  nutritive  imbibition  of  the  simpler  animals,  may  take 
plafee  between  the  two.     The  nutrition  of  the  simplest  animals  is 
an  exact  type  of  the  nutrition  of  the  more  complex  animals:  the 
manner  in  which  it  is  brought  into  operation,  constitutes  the  sole 
difierence.     In  the  simpler  beings,  the  media  in  which  they  ex- 
ist, charged  with  the  elements  of  their  nutrition,  penetrate  into,  and 
permeate  their  whole  structure,  and  the  nutritive  molecules  and 
organic  molecules  are  thus  brought  into  immediate  relation.  The 
same  is  accomplished,  in  the  more  complex  beings,  by  the  me- 
chanism of  the  circulatory  apparatus.     This  apparatus  we  have 
already  described,*  as  an  immense  sac,  every  where  continuous 
composed  of  ramifications  penetrating  into  the  intimate  structure 
of  the  organs,  and  constituting,  thus,  a  portion  of  the  organic 
parenchyma.     The  nutritive  humour,  by  the  minuteness  of  the 
ramifications  of  the  vascular  parenchyma,  is  reduced  to  its  con- 
stituent molecules,  which  are,  in  this  manner,  placed  in  direct 
relationship  with  the  organic  molecules,  the  specific  faculties  or 
properties  of  which  consequently  have  full  operation.     By  this 
arrangement  every  constituent  tissue  of  the  organic  solids,  is 
placed  in  immediate  relation  with  the  specific  molecules  of  which 
it  is  composed,  contained  in  the  nutritive  humour,  which  is  con- 
tinually renewed  by  new  supplies  derived  from  exterior  matters, 
conveyed  into  the  vascular  parenchyma  for  distribution  amongst 
the  organs,  by  the  arteries,  and  returned  to  receive  its  renova- 
tion by  the  veins.  • 

That  nutrition  may  proceed  in  a  natural  manner,  certain  con- 
ditions are  requisite.  Any  of  these  failing,  nutrition  either  takes  a 
wrong  direction,  deteriorating  the  organic  structure,  or  is  suspend- 
ed. These  conditions  are,  1st,  an  organized  tissue  endowed  with 
its  specific  characters  and  properties,  and  the  faculty  of  experi- 
encing stimulant  impressions;  2d,  the  impression  or  action  of  ex- 
ternal agents  or  excitants,  calling  the  excitable  faculty  of  the  or- 
ganized tissue  into  action;  3d,  oxygenized  blood,  or  the  nutritive 
humour  containing  the  specific  elements  of  the  organized  struc- 

•  Sec  page  506. 
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ture;  4th,  the  molecular  distribution  of  this  humour,  in  propor- 
tions definite  for  each  particular  tissue  or  organ,  and  its  incessant 
renewal;  and  lastly,  the  exercise  of  the  innate  faculties  of  the 
organic  molecules,  or  organic  affinity,  the  immediate  cause  of  the 
combinations  formative  of  the  different  tissues  and  organs  of  the 
economy. 

Nutrition  is  thus  seen  to  be  a  process  intimately  associated  with 
the  organic  or  vital  actions,  and  so  immediately  depending  on 
them,  as  to  be  identified  in  all  their  conditions.  While  they  ob- 
serve their  normal  degree  and  order,  nutrition  is  executed  in  its 
natural  mode;  but  when  they  deviate,  in  any  organ,  from  that 
state,  the  nutritive  processes  have  an  equal  deviation,  and  its 
structure  and  function  suffer  a  corresponding  detorsion  from  its 
healthy  state. 

Sect.  IT. — Pathological  State  of  Nutrition. 

The  great  principle  of  Brown,  that  vital  phenomena  are  called 
into  existence,  and  are  maintained  by  stimuli  or  excitants,  ad- 
mitted as  a  truth  by  all  correct  observers,  is  adopted  as  a  funda- 
mental principle  in  this  work.  Nutrition  has  been  shown  above 
to  be  concurrent  with  the  organic  or  vital  phenomena,  and  con- 
sequently the  nutritive  actions  are  equally  influenced  by  the  im- 
pressions of  stimuli  or  excitants.  The  nutrition  and  structure  of 
the  organs,  are  thus  liable  to  be  deranged  by  numerous  causes. 
They  may  be  disturbed  by  the  actions  of  all  the  exterior  agents 
capable  of  influencing  the  organism — of  those  agents  essential  to 
the  production  of  its  phenomena  when  acting  in  excess  or  irre- 
gular, and  of  those  that  are  accidental,  acting  either  in  excess, 
or  whose  powers  have  no  relation  with  the  natural  state  of  the 
organism. 

The  excitant  or  stimulant  agents  that  influence  vital  pheno- 
mena may  be  divided  into  two  classes;  those  that  are  essential  to 
their  production  and  maintenance,  and  those  that  are  accidental, 
or  influence  them  casually.  The  first  are,  caloric,  the  great 
vivifying  agent  of  nature,  indispensable  to  life;  its  collateral  prin- 
ciple, light,  nearly  as  influential  in  the  production  of  vital  pheno- 
mena; electricity,  whose  power  is  less  known;  oxygen,  not  less 
indispensable  than  caloric;  aliment,  drinks,  the  blood,  and  the 
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exercise  of  the  functions  ot  the  organs.  The  second  comprises 
those  substances  whose  inherent  powers,  when  they  are  brought 
itt.pontact  with  the  living  body,  exaggerate  or  augment  the  phe- 
nomena of  some  of  its  organs.  Those  which  can  be  usefully 
employed  are  arranged  in  the  classes  of  the  materia  medica  as  re- 
medies; others  constitute  poisons,  from  the  energy  of  their  acti- 
vity, either  animal,  vegetable,  mineral,  or  miasmatic. 

The  stimulants  of  the  first  class  are  of  two  kinds.  The  one 
are  purely  stimulant  or  excitant,  adding  nothing  to  the  structure 
of  the  organs  whose  actions  they  provoke,  and  at  the  same  time 
exhaust.  The  other,  while  they  stimulate,  are  reparative  of  the 
organs,  by  presenting  to  them  principles  or  elements  for  assimi- 
lation, and  thus  sustain  their  powers  and  actions.  The  first  in- 
fluence the  economy  from  the  exterior ;  the  last  by  acting  on  the 
interior  of  the  organism  into  which  they  are  introduced. 

The  stimulants  of  the  second  class  exhibit  the  greatest  diver- 
sities. No  two  of  them  are  precisely  similar,  and  a  large  pro- 
portion of  them  possess  specific  relations  or  affinities  for  particu- 
lar organs,  which  they  affect  always  in  one  manner,  and  in  pre- 
ference to  other  organs. 

When  the  stimulants  of  the  first  class  are  iq  harmony  with  the 
natural  or  physiological  state  of  the  organism,  its  powers,  struc- 
ture, and  actions,  are,  then,  in  their  most  perfect  condition,  and 
its  functions  or  vital  phenomena  exist  in  the  most  complete  order 
of  which,  by  their  constitution,  they  are  susceptible. 

But  these  agents,  the  immediate  sustainers  of  life,  are  not  fixed ; 
they  are  constantly  fluctuating,  and  the  actions  of  the  economy, 
and  the  phenomena  of  life  are  consequently  exposed  to  frequent 
variations.     They  often  exceed  the  grade  requisite  to  the  physio- 
logical actions,  or  the  normal  order  of  the  vital  phenomena. 
These  become  exaggerated,  the  molecular  organic  movements, 
excited  by  the  essential  vital  stimulants,  are  exalted  above  the 
ordinary  range— it  is  the  phenomena  of  irritation  that  is  de- 
veloped. The  essential  stimulants  of  the  organism,  the  very  causes 
of  vital  phenomena,  are  capable  of  being  perturbating  agents, 
disordering  those  phenomena,  and  the  condition  of  the  organism. 
An  elevated  temperature  is  productive  of  intense  inflammations 
Oi.  t«iO  uigestiVc  kud  hu'imy  organs,  and  of  the  encephaion;  arti- 
ficial heat  excites  every  form  of  irritation,  from  its  lightest  shade 
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to  disorganizing  inflammation.     The  blood,  excessive  in  quantity 
and  rich  in  quality,  likewise  disposes  to,  and  often  excites,  acute 
irritations,  inflammations,  haemorrhagies,  &c.  and  its  irregular  dis- 
tribution, from  fluctuations  of  temperature,  is  the  most  common 
of  the  exciting  causes  of  inflammatory  disorders.    Aliment  and 
drinks  not  less  frequently  are  productive  of  irritations  in  the  di- 
gestive apparatus,  or  cerebral  and  other  organs,  and,  though  in- 
dispensable to  the  existence  of  the  organism,  thus  prove  the  causes 
of  its  destruction.     The  organs  of  the  economy  are  mutually  ex- 
citants of  each  other,  and  an  excess  in  the  action  of  one  will 
excite  an  irritation  in  another.     The  organs  are  each  distinct, 
are  special  in  structure,  functions,  powers,  and  relations.  Though 
individually  distinct,  they  are  not  independent,  but  are  held  in  a 
close  connexion.     The  functional  exercise  of  an  organ  is  always 
excitative  of  its  organic  or  nutritive  actions,  of  the  vital  molecu- 
lar movements  of  its  structure.     The  excitation  of  an  organ  from 
its  functional  ofiices  is  displayed  by  the  brain,  in  the  exercise  of 
the  intellectual  and  affective  or  moral  faculties ;  by  the  stomach 
in  digestion ;  by  the  muscles  from  exertions.  If  the  functional  acts 
be  excessively  excited,  or  unduly  prolonged,  the  consequence  is 
always  an  irritation  of  the  organ,  a  modification  of  its  structure 
out  of  its  natural  order.     Now,  from  the  connexion  established 
between  the  organs,  whereby  is  constituted  the  unity  of  the  organ- 
ism, this  excitement  of  any  one  organ  is  transmitted  to  the  organs 
the  most  intimately  associated  with  it,  and  sometimes  to  the  whole 
economy,  and  the  organs,  while  they  mutually  sustain  each  other's 
actions,  by  this  process,  are  productive  of  disease  to  each  other. 

The  mutual  excitement  of  the  organs,  is  not  clearly  apprecia- 
ble in  the  normal  state,  but  is  very  strikingly  manifested  in  dis- 
ease. But  even  in  the  healthy  condition  it  may  be  detected  by 
a  very  slight  observation.  On  this  point  we  do  not  at  present 
dwell,  as  it  will  be  treated  at  large  when  the  sympathies  are  the 
subject  of  investigation. 

The  natural  agents  that  elicit  and  sustain  ihe  organic  move- 
ments constituting  life,  it  is  thus  seen,  when  they  surpass  the 
normal  or  physiological  degree,  produce  perturbating  actions, 
and  an  anormal  or  pathological  state*  The  actions  or  states  these 
sgcn^  excite,  in  tiiis  njauuei,  is  irrtiaiiun.  It  may  vary  in  in- 
tensity, but  consists  always  in  augmentation  or  excess  of  the 


movements  constituting  life.  But  these  movements  are  forma- 
tive; they  are  those  of  the  nutrition  of  the  organs.  While  these 
movements  are  in  their  natural  order,  and  restrained  within  the 
physiological  range,  the  structure  of  the  organs  is  in  the  natural 
order,  and  their  functions  in  their  healthful  exercise.  When  irri- 
tation is  established,  the  organic  movements,  the  nutritive  actions 
of  the  fluid  and  solid  elements  of  the  organism,  departing  from 
their  natural  order,  the  structure  of  the  organs  experiences  a  cor- 
responding alteration.  An  irritation  excited  in  any  organ,  con- 
sequently modifies  its  structure,  its  powers,  and  its  functions, 
and  their  perversion  is  proportioned  to  the  intensity  and  conti- 
nuance of  the  irritation.  Nearly  all  the  alterations  of  structure 
to  which  the  organs  are  liable,  are  the  consequences  of  an  irrita- 
tion excited  in  them,  and  to  this  state  unquestionably  is  to  be 
referred  all  those  changes  of  structure,  attended  with  increase 
and  irregularity  of  the  growth,  of  the  actions,  and  of  the  active 
powers  of  a  tissue  or  orga#L 

This  is  a  point  of  great  practical  importance.  The  vitiations 
of  structure  are  for  the  most  part  incurable,  when  they  have  pro- 
ceeded to  a  certain  extent.  They  are,  then,  a  new  organization, 
nourished  after  their  peculiar  mode,  and  evolving  their  own 
powers  of  vitality  adapted  to  their  mode  of  being.  They  are  in 
the  condition  of  a  graft  on  a  tree,  which,  though  deriving  the 
means  of  life  from  the  stock  into  which  it  is  implanted,  never- 
theless lives  after  its  own  manner,  and  furnishes  its  peculiar 
products. 

If  the  conclusion  we  have  arrived  at  be  correct,  that  irritation 
precedes  immediately  in  the  series  of  phenomena  terminating  in 
alteration  or  vitiation  of  tissue,  or,  in  other  words,  is  its  proxi- 
mate cause,  then,  we  have  it  in  our  power,  by  ascertaining  the 
nature  of  this  phenomenon,  and  the  methods  of  correcting  it,  to 
prevent  the  production  of  that  condition  of  the  tissues,  and,  when 
it  has  not  progressed  too  far,  to  arrest  its  further  progress  and  ul- 
timately to  restore  the  organ  to  a  natural  state.     Until  the  annun- 
ciation of  this  leading  principle  of  the  physiological  medicine,  all 
the  forms  of  altered  structures  were  regarded  as  proceeding  from 
some  specific  cause,  as  having  a  specific  mode  of  action,  and  that 
they  could  be  cured  only  by  some  specihc  remedy.     The  treat- 
Kent  was  consequently  entirely  tentative  and  empirical,  and  not 
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based  on  any  positive  principle.  This  practice  has  been  deplora- 
bly unsuccessful.  The  knife  has  been  the  usual  resort,  when 
applicable,  and  in  other  cases,  the  patient  miserably  perishes. 
No  specific  remedy  accomplishing  a  cure  has  been  discovered; 
no  approach  even  to  this  result  has  been  made.  It  is  time  to 
abandon  a  pursuit  so  fruitless  and  so  hopeless,  and,  by  a  more  ra- 
tional /nethod,  seek  to  determine  the  mode  of  its  production, 
and,  thus,  by  anticipating,  prevent  the  formation  of  this  state,  or 
arrest  its  progress  in  the  commencing  period. 

Having  reached  the  conclusion  from  our  examination,  that  irri- 
tation is  the  proemial  phenomenon  of  a  large  class  of  alterations 
of  tissue,  the  tiext  step  in  our  progress,  is  the  determination  of 
the  nature  of  this  phenomenon,  or  in  what  it  consists.     Let  us 
examine  its  development  in  parts  exposed  to  the  observation  of 
our  senses,  and  approached  by  our  experimental  means.     When 
a  grain  of  sand  or  other  mechanical  substance  is  lodged  in  the 
eye,  an  uneasy  sensation  is  experience,  arising  from  the  presence, 
of  a  foreign  body  on  a  highly  sensitive  surface.  This  is  succeed-l 
ed  by  copious  lachrymal  secretion,  an  evidence  of  an  excitement, 
or  quickened  action  of  the  lachrymal  gland.     The  eye  jiecomes 
exceedingly  painful,  the  stimulation   of  light  intolerable,  and 
the  function  of  the  organ  is  suspended.     Soon  follows  a  faint 
blush  of  the  adnata,  mixed  with  red  vessels.     These  constantly 
increase,  until  the  whole  membrane,  very  mqch  thickened,  pre- 
sents the  aspect  oj  a  mass  of  blood,  contained  in  a  very  delicate 
membrane.     This  state  continuing,  the  cornea  acquires  a  whitish 
tinge,  and,  finally,  a  complete  opacity.     The  interior  tissues  ulti- 
mately are  involved,  ulceration,  suppuration,  or  other  destructive 
processes  occur,  and  the  organ  is  destroyed. 

If  a  foreign  body,  as  a  splinter  or  thorn,  be  thrust  deep  into 
the  skin  and  cellular  tissue,  the  part  becomes  painful,  the  skin 
around  it  reddens,  tumefaction  occurs,  its  heat  is  augmented,  the 
sensibility  is  greatly  increased;  in  the  cellular  tissue  effusion  takes 
place,  pus  is  formed,  an  abscess  is  produced,  a  sense  of  throbbing 
is  experienced,  ulceration  ensues,  an  opening  follows,  and  the  con- 
tents escape  with  the  foreign  body. 

When  a  heated  or  incandescent  body  is  gradually  approached 
to  the  skin,  but  not  sufficientlv  o]n<if>  tn  #l4»«i»r/>«.  ;♦-  ^;*«i;*,.  ♦»,. 
sensation  of  heat  advances  to  acute  pain,  redness  of  the  skin  in- 
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stantly  succeeds,  and  continues  to  acquire  additional  intensity, 
the  pain  is  now  vehement,  and  the  sensibility  increased  so  as  to 
render  the  slightest  touch  distressing.  Very  soon  the  cuticle  is 
raised  into  small  blisters  by  the  effusion  of  serum  beneath  it 
and  complete  vesication  is  produced.  Epispastios,  rubefacients 
and  other  irritants  addressed  to  the  skin,  are  attended  with  nearly 
analogous  phenomena. 

Should  we  select  a  secreting  surface  for  the  subject  of  obser- 
vation, as  the  nostrils,  or  the  mouth,  and  apply  snuff  or  other  ir- 
ritants to  the  one,  and  pyrethrum,  or  similar  irritants  to  the  other, 
a  smarting,  heating  sensation  is  experienced,  followed  by  a  co- 
pious discharge  of  a  thin  muco-serous  fluid  from  the  nose,  or  of 
saliva  from  the  mouth;  and  those  surfaces,  when  inspected,  are 
found  to  be  more  highly  coloured  than  is  natural. 

Let  organs  of  a  different  character  be'selected,  as  some  of  the 
nervous  organs,  and  let  them  be  subjected  to  the  impression  of 
mere  mechanical  agents,  as  a  spicula  of  bone,  or  the  point  of 
our  scalpels;  and,  if  it  be  the  spinal  marrow,  we  have  excessive 
pains  or  tetanic  spasms,  according  as  the  posterior  or  anterior  co- 
lumns are  the  subject  of  the  experiment;  or,  if  it  be  the  cere- 
brum, we  have  loss  of  consciousness  or  aberration  of  the  intel- 
lectual faculties.  Should  the  irritation  be  made  permanent,  loss 
of  muscular  movements  or  of  sensation,  or  epileptic  convulsions, 
or  mental  alienation,  stupor  or  coma,  may  ensue,  and  the  nervous 
substance,  or  the  meninges,  will  be  found  reddened,  softened,  in- 
durated, thickened,  or  in  a  state  of  suppuration,  or  otherwise 
affected  in  structure.  ^ 

The  foregoing  facts  conduct  us  to  the  following  conclusions: — 

Ist.  Substances  having  no  natural  relation  to  the  surfaces  or 
organs  to  which  they  are  applied,  and  those  that  possess  a  natu- 
ral relation,  but  act  with  unusual  force,  operate  in  nearly  a  similar 
manner,  and  are  both  irritants. 

2d.  The  phenomena  they  excite,  are,  increase  of  sensibility, 
of  irritability,  of  the  quantity  of  blood  in  the  tissue  they  irritate, 
and  of  the  animal  temperature,  with  disorder  of  function. 

3d.  That  these  phenomena  depending  on  the  movements  con- 
stituting life,  their  exaltation  is  an  evidence  that  those  move- 
TTiQuis  are  performed  wilii  giealer  energy  than  comports  with  the 
natural  state. 
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4th.  That  the  whole  of  these  phenomena  taken  together  con- 
stitute irritation,  which  is  a  complex  term,  and  when  employed, 
^         should  be  understood  as  describing  those  phenomena  collectively. 
5th.  Irritation  being  an  exaltation  or  excess  of  the  vital  move- 
ments beyond  what  is  natural  to  the  tissue  in  which  it  occurs,  its 
excitation  in  tissues  of  feeble  vitality  elevates  their  phenomena 
in  the  scale  of  vitality,  and  changes  the  order  of  their  functions. 
Thus,  inflamed  bone   becomes  sensible,  irritable,  vascular,  and 
secerning,  and  nearly  rivals  in  these  respects  mucous  tissue,  but 
is  unfitted  for  its  oflBces  as  bone  in  the  economy.     The  same  de- 
gree of  action  which  would  be  physiological  in  one  tissue,  when 
it  occurs  in  another,  is  highly  pathological! 

6th.  Irritation  being  a  modification  of  the  nutritive  actions,  its 
development  tends  to  a  change  of  the  structure,  and  an  increase 
of  the  vital  phenomena;  and  when  it  is  suffered  to  persist  in  a 
confirmed  state,  the  structure  is  permanently  altered,  and  the  vital 
phenomena  are  modified,  so  as  to  be  adapted  to  the  new  condition 
of  the  structure.     It  is  then  incurable. 

7th.  That  irritation,  though  exactly  the  same  process,  and  even 
when  excited  by  the  same  cause,  gives  origin  to  phenomena  to- 
tally distinct  from  each  other;  or  is  manifested  by  very  different 
symptoms. 

The  circumstances  renilering  the  phenomena  of  irritation  va- 
riable, and  that  deprive  them  of  a  fixed  character,  are  numerous. 
They  are  modified,  a,  by  the  differences  in  its  intensity,  and, 
probably,  in  some  respect  by  the  nature  of  the  exciting  cause. 
b,  By  the  functions  of  the  organ  or  tissue  in  which  it  is  excited. 
Irritation  of  each  tissue  disturbing  its  mode  of  being,  will  be  re- 
presefited  by  a  disorder  of  its  function  or  office.  Thus  irritation 
^  of  mucous  tissue,  serous  tissue,  fibrous  tissue,  nervous  tissue,  has 
a  series  of  phenomena  corresponding  to  the  cljaracter  of  each 
tissue.  Most  of  the  tissues,  are,  besides,  compound  structures, 
and  each  anatomical  element  is  separately  liable  to  irritation. 
The  mucous  follicles  or  cryptae  of  the  mucous  membranes,  or  their 
exhalent  vessels,  or  their  vascular  parenchyma,  may  be  each,  in- 
dependently, in  a  state  of  irritation.  Thus  pustular  diseases  of 
the  skin  are  caused  by  irritations  of  the  mucous  follicles,  and 
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the  reticulated  texture.     Sudamina  and  bullae,  on  the  other  hand, 


arise  from  augmented  exhalation  beneath  the  cuticle,  unconnected 
with  any  affection  of  the  reticulated  texture,  or  follicles;  and  ery- 
thema is  a  simple  irritation  of  the  reticulated  texture,  producing 
redness  of  the  skin  alone.  The  same  irritation  in  the  mucous  mem- 
brane of  the  bronchiae  or  trachea,  will  produce  cough,  in  the 
stomach  vomiting  or  spasms,  in  the  bowels  purging  or  colic.     In 
similar  manner,  the  same  irritation  in  the  cerebral  organs  will 
cause  mental  disorders;  in  the  nervous  apparatus  of  the  organs  of 
the  senses,  hallucinations;  in  the  anterior  or  posterior  columns  of 
the  spinal  marrow,  neuralgic  pains  or  spasms  of  the  muscles. 
e.  The  phenomena  of  irritation  are  modified  by  the  nervous  mo- 
bility, and  activity  of  the  sympathies,  giving  rise  to  congestions 
and  reactions,  constituting  paroxysmal  forms  of  disease,     d.  It 
is  influenced  by  the  condition  of  the  fluids.     The  constitution  of 
the  fluids  varies  considerably.     It  is  affected  by  the  nature  and 
quality  of  the  aliment,  by  the  purity  of  the  air,  or  the  contami- 
nations infecting  it,  by  the  state  of  the  respiratory  organs  and. 
functions,  by  the  state  of  the  digestive  organs  and  functions,  and 
other  causes — but,  as  the  fluids  are  a  portion  of  the  structure, 
belong  to  the  organization,  and  are  a  constituent  in  the  nutritive 
or  organic  actions,  their  condition  exercises  a  profound  influence 
over  all  the  vital  phenomena,  and  modifies,  consequently,  those 
of  irritation.  ^ 

The  general  result  of  this  investigation  exhibits  irritation,  such 
as  we  understand  it  in  its  production  and  nature,  to  be  the  proxi- 
mate phenomenon  of  a  great  diversity  of  pathological  affections, 
which,  however,  differ  only  in  symptoms;  and  that  it  is  also  the 
proximate  phenomenon  of  all  the  morbid  alterations  of  structure 
attended  with  augmentation  of  the  nutritive  actions.  '  ^ 

Irritation  inducing  a  pathological  state  of  the  nutritive  function, 
produces  various  pathological  conditions  of  the  tissues  and  organs. 
They  may  be  classed  in  three  series.  1.  It  disturbs  the  distribution 
and  order  of  the  sanguine  fluid  element  of  the  tissues.  2.  It  affects 
the  composition  or  mode  of  structure  of  the  tissues.  3.  It  occa- 
sions the  deposition  of  anormal  products  in  the  interstices  of  the 
tissues,  and  thus  vitiates  their  nature. 

First  series. — Irritation  attracts,  in  a  manner  that  cannot  be 
explained,  the  nutritive  or  circulating  humour,  into  the  tissue 
wherein  it  is  excited.  Ubi  stimulus  ibi  irritatio;  ubi  irritatio 
t6t  fluxus.     This  axiom,  the  i-esult  of  the  earliest  observation. 
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has  been  confirmed  in  all  succeeding  periods^  and  is  verified  by 
daily  experience.  The  vascular  system  is  a  common  reservoir 
of  supply,  from  which  each  organ  derives  the  fluid  required  for 
the  support  of  its  actions.  A  certain  quantity  of  this  fluid  or 
humour  is  proper  to  each  tissue;  and  some  tissues  admit,  in  a  na- 
tural state,  only  certain  principles  of  this  fluid  of  which  they 
are  formed,  and  reject  others;  as  the  white  tissues,  that  receive 
only  colourless  blood.  The  quantity  of  fluid  proper  to  the  tissue 
may  be  termed  organic;  it  is  a  component  part  of  the  organ,  and 
a  variation  from  it  denaturalizes  the  structure.  Irritation  in  refer- 
ence to  the  circulation  of  the  fluid  element  of  the  tissues,  occasions 
two  pathological  modifications;  a,  congestion;  b,  inflammation. 

o.  Congestion. — Excited  in  highly  vascular  and  irritable  tis- 
sues, irritation  often  causes  a  sudden  raptus  or  rush  of  blood  into 
them,  and  their  vascular  parenchyma  is  gorged  and  excessively 
over-distended  with  this  fluid.  The  organ  is  sometimes  inundated 
to  such  an  extent  as  to  be  disorganized  in  structure,  constituting 
apoplexies,  or  the  fluid  escapes;  when  the  efiusion  is  on  a  surface 
communicating  exteriorly,  it  causes  hsemorrhagies.  In  simple 
congestion,  unattended  with  efiusion,  the  excess  of  blood  arrests 
the  molecular  or  organic  movements,  a  remora  takes  place  in  the 
circulation  of  the  part,  its  functions  are  lost,  and  its  vitality  en-, 
feebled. 

b.  Inflammation. — Irritation  exalted  to  a  certain  point,  con- 
stitutes inflammation.  In  this  pathological  state,  the  sum  of  the 
organic  fluids  in  the  tissue  is  augmented;  a  far  larger  proportion  of 
blood  than  is  natural  is  contained  in  it;  hence  the  redness  and  the 
tumefaction  which  attends  on  inflammation.  It  difiers  from  con- 
gestion in  the  greater  activity  of  the  organic  actions  or  molecu- 
lar movements,  which,  in  inflammation,  are  carried  to  their  highest 
intensity.  From  this  cause  arises  the  increase  of  the  temperature 
of  inflamed  parts,  the  higher  degree  of  sensibility  and  of  irrita- 
bility: the  augmentation  of  vital  power,  and  the  disorder  of  func- 
tions, exhibits  this  excess  of  action  and  unnatural  energy.  Inflam- 
mation, necessarily,  by  the  derangement  of  the  nutritive  actions, 
modifies  always  the  structure.  When  it  is  of  feeble  degree  the 
change  is  slow,  but  in  its  acute  form,  unless  arrested,  it  ends  in 
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mation  are  not  uniform,  and  the  differences  observed  have  been 
constituted  distinct  kinds  of  inflammation.     This  subject  will, 


however,  be  more  fully  examined  in  the  division  appropriated 
to  pathology. 

Second  series. — The  constitution  of  the  tissues  undergoes 
various  mutations,  and  even  transformations,  from  the  action 
of  irritation  modifying  the  function  of  nutrition.  The  orga- 
nic molecules  or  atoms  are  arranged  in  each  particular  tissue 
by  the  processes  of  nutrition,  which  have  been  shown  to  be  a 
composition  and  decomposition  of  the  structure.  Irritation  dis- 
turbing the  order  of  these  processes  occasions  different  lesions  of 
structure,  which  may  be  placed  in  four  classes. 

1*/  Class. — The  structure  exceeding  the  natural  type  from  ex- 
cess of  its  organic  molecules;  or  being  inferior  to  it,  from  their 
deficiency.  The  first  of  these  states  is  hypertrophy,  the  last 
atrophy  of  the  structure. 

a.  In  hypertrophy  the  natural  order  of  the  molecules  in  the 
structure  is  observed;  the  nature  of  the  structure  is  not  altered; 
it  is  merely  developed  in  excess.  The  process  of  composition  is 
too  active,  and  the  equilibrium  existing  between  it  and  decompo- 
sition is  lost.  It  is  almost  uniformly  the  consequence  of  a  low 
degree  of  irritation,  such  as  is  frequently  induced  by  too  frequent 
exercise  of  an  organ,  or  its  constant  over-stimulation. 

Hypertrophy  was  first  observed  in  the  muscular  tissue,  and 
especially  as  occurring  in  the  heart.  Attention  was  drawn  towards 
it  from  the  disorder  it  occasions  in  the  functions  of  this  organ.  It 
is  not,  however,  limited  to  the  muscular  tissue,  as  was  supposed: 
more  accurate  observations  and  the  attentive  cultivation  of  patho- 
logical anatomy,  at  the  present  period,  have  demonstrated  its  ex- 
istence in  every  tissue  and  organ  of  the  economy.  In  the  com- 
pound organs,  hypertrophy  is  often  limited  to  a  single  tissue  of 
the  structure.  In  the  general  tissues  it  frequently  occurs  in  a 
very  limited  portion,  as  in  fungus  hsema(fodes,  which  is  hyper- 
trophy of  the  vascular  parenchyma,  &c. 

b.  Atrophy  is  the  reverse  of  the  preceding  state.  Decompo- 
sition prevails  over  composition  in  the  process  of  nutrition,  and 
the  anatomical  texture  is  degraded;  the  organ  does  not  receive 
its  full  development,  and  is  incapable  of  exercising  its  functions. 
It  is  somewhat  doubtful  whether  this  state  is  an  effect  of  irrita- 
tion: it  has  been  denied.  In  some  cases  it  has  appeared  to  me 
to  be  connected,  unquestionably,  with  irritation,  and  to  be  its  di- 
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rect  result.  The  cases  I  allude  to  were  patients  attacked  with 
rheumatism  of  the  capsular  ligaments.  The  disease  manifested 
great  severity,  and  on  its  declme  the  ligaments  seemed  to  disap- 
pear, and  the  joints,  in  consequence,  were  dislocated  by  the  con- 
tractions of  the  muscles.  A  terrible  case  of  this  kind  is,  at  pre- 
sent, in  the  city.  The  hands  at  the  wrists,  and  the  fingers  at 
each  joint,  are  dislocated,  in  a  manner  to  form  different  angles 
with  each  other:  the  feet  are  in  a  similar  condition.  The  testi- 
cle, also,  I  have  seen  to  disappear  by  a  gradual  absorption  after 
an  attack  of  acute  inflammation. 

Atrophy,  as  well  as  hypertrophy,  occurs,  however,  from  other 
causes  than  irritation.     Whatever  occasions  a  diminution  in  the 
quantity  of  blood  usually  received  by  an  organ,  or  that  diminishes 
the  activity  of  its  molecular  movements,  will  cause  atrophy  of 
that  organ.  The  suspending  of  the  function  of  an  organ,  produces 
its  atrophy  by  depriving  it  of  the  excitement  of  its  exercise,  and 
the  consequent  diminution  of  its  circulation  and  nutritive  pro- 
cess.    An  organ  rendered  useless  to  the  economy  ceases  to  be 
nourished,  and  is  atrophied.     This  occurs  with  several  organs 
employed  in  intra-uterine  life,  but  which  are  not  required  after 
birth,  as  the  thymus  gland,  capsulae  renales,  left  lobe  of  the  liver, 
&c.     Other  organs,  as  the  testicles,  ovaries,  and  uterus,  remain, 
as  it  were,  in  a  rudimental  state,  until  their  services  are  required, 
when  they  suddenly  acquire  their  full  development,  and  when 
no  longer  of  utility,  they  wither  or  become  atrophied.     A  limb 
condemned  to  absolute  rest,  diminishes  in  size,  and  its  nutrition  is 
adapted  to  the  degradation  of  its  office—it  is  in  a  state  of  atrophy. 
Atrophy,  like  hypertrophy,  may  be  limited  to  a  single  element 
of  a  compound  tissue,  it  may  occupy  a  single  tissue  or  organ,  or 
a  portion  only;  and  it  sometimes  affects  the  whole  of  a  tissue  in 
the  economy.     This  last  occurs  in  those  instances  of  extreme 
emaciation,  when  the  individual  appears  a  mere  animated  ske- 
leton  without   apparent  disorder  of  any  important  viscera  or 
functions.     Calvin  Edson,  who  was  exhibited  as  a  living  ske- 
leton, I  take  to  have  been  a  case  of  this  nature.     As  well  as  I 
could  determine,  his  emaciation  proceeded  entirely  from  the  dis- 
appearance from  his  organs  of  the  cellular  tissue.     The  muscular 
fibres  were  unaffected,  and  hence  he  experienced  but  little  di) 
nution  in  his  physical  strength. 


.  ivy** 


2d  Class. — The  structure  altered  in  its  consistency,  or  disor- 
ganized by  the  resorbing  of  its  molecules,  producing  solution  of 
its  continuity. 

This  class  of  lesions  offers  four  different  species:  a,  induration ; 
b,  softening;  c,  ulceration;  d,  gangrene. 

a.  Induration. — Every  tissue  possesses  its  proper  consistency, 
derived  from  the  proportion  and  nature  of  its  solid,  compared 
with  its  fluid  elements.  The  consistency  of  the  tissues  is  not 
the  same  in  all  ages  or  periods  of  the  body.  The  first  germ  is 
almost  entirely  fluid,  and  all  the  tissues  in  their  earliest  periods 
are  semi-fluid.  They  acquire  consistency  as  they  are  developed, 
and  continue,  while  advancing  in  age,  to  acquire  additional  firm- 
ness. This  arises  from  the  predominance  of  the  solid  over  the 
fluid  elements,  in  the  processes  of  nutrition,  and  is  the  gradual 
decay  of  the  organs,  and  the  natural  death  of  the  animal  machine. 
Old  age  exhibits  the  imbecility  of  infancy,  but  from  the  very 
reverse  condition  of  the  organs.  In  infancy  the  organs  are  soft 
and  the  fluids  in  excess;  in  old  age  the  organs  are  firm  and  rigid, 
and  the  solid  matter  predominates. 

The  organs,  however,  acquire  a  consistency  which  is  unnatu- 
ral, of  premature  occurrence,  and  the  consequence  of  disease. 
This  pathological  state  is  what  is  meant  by  induration.  The 
most  common  cause  of  induration  of  the  tissues,  is.  unquestiona- 
bly, irritation,  a  morbid  disturbance  of  the  function  of  nutrition, 
and  of  the  parenchymatous  circulation.  We  have  the  evidences 
of  this  fact  in  the  signs  during  life,  and  autopsy  furnishes  a  con- 
clusive testimony  of  its  correctness.  It  frequently  occurs  that 
after  complete  induration  has  been  induced  by  irritation,  the  di- 
minution of  the  vitality  of  the  indurated  tissue  from  the  excess 
of  its  solid  elements,  diminishes  its  capacity  of  being  irritated; 
the  irritation  disappears,  the  tissue  then  loses  its  vascular  aspect 
and  red  colour,  becomes  of  a  gray,  pale,  or  whitish  hue,  and  is, 
then,  supposed  to  have  been  formed  independent  of  irritation. 
Induration  of  the  white  tissues,  is  often  produced  by  irritation 
limited  entirely  to  the  lymphatic  capillaries,  especially  in  indivi- 
duals of  the  lymphatic  temperament,  without  involving  the  red 
capillaries  and  red  circulation;  and,  consequently,  the  pheno- 
TTiAna  which  arA  ton  orftnerallv  rep^arded  as  the  rharacteristics  of 

irritation,  are  not  manifested.     Those  who  deny  the  produc- 
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tion  of  induration  from  irritation,  have  founded  their  objec- 
tions solely  on  the  absence,  in  some  cases,  of  the  signs  of  ir^flam- 
mation;  but  inflammation  is  only  one  state  of  sanguine  irritation, 
and  has  no  resemblance  whatever  to  lymphatic  irritation.  The 
objection  arises  in  error,  and  is  devoid  of  validity. 

When  a  tissue  is  indurated  it  acquires  a  density  much  greater 
than  IS  natural  to  it,  and  resists  with  much  greater  firmness  all 
mechanical  injuries,  as  tearing,  cutting,  &c.;  divided  by  the  scal- 
pel, It  often  grits  beneath  the  blade,  and  yields  a  particular  sound 
when  struck.  It  exhibits  a  variety  of  aspects,  as  to  colour,  vo- 
lume, and  form,  which  are  often  diflerent  from  the  natural  state, 
though  frequently,  especially  in  the  nervous  and  muscular  tissues, 
no  other  deviation  is  observed  than  increase  of  consistency. 

Every  tissue  is  susceptible  of  induration,  and  in  the  complex 
organs,  it  frequently  occurs  in  one  only  of  the  textular  elements. 
It  IS  not  a  result  of  acute  inflammation,  but  a  product  of  chronic 
irritation.  Induration,  especially  when  united  to  hypertrophy 
of  the  cellular  and  fibrous  tissues,  is  commonly  designated  by  the 
term  schirrus.  It  often  is  the  percursor  of  cancer,  which  is  de- 
veloped when  inflammation  becomes  excited  in  a  tissue  that  has 
undergone  what  is  termed  white  induration  or  schirrus. 

The  tissues  often  acquire  an  increase  of  consistency  from  the 
nature  of  the  fluids  which  penetrate  them.  They  are  then  said 
to  be  indurated;  it  is,  however,  different  from  proper  induration 
which  consists  in  an  excess  of  the  solid  molecules  of  the  tissue 
The  cellular  tissue  is  often  indurated  by  the  presence  of  an  albu- 
minous  fluid  in  its  meshes,  strongly  disposed  to  coagulate.  I  have 
met  with  this  state  in  dropsical  cases,  accompanying  anasarca: 
It  IS  also  the  scleroma  of  new-born  infants. 

b.  Softening.~-Th\s  is  the  reverse  condition  of  the  preceding 
8tate  of  the  tissues;  and,  like  it,  is  a  product  of  irritation.  The 
result  of  irritation,  it  is  difficult  to  calculate,  as  we  do  not  know 
all  Its  modifying  causes.  It  creates  a  disorder  in  the  mode  of  the 
nutritive  actions;  it  gives  to  them  a  direction,  which  sometimes 
continues  even  after  the  cessation  of  the  irritation  that  had  first 
given  the  unnatural  impulsion. 

The  consistency  of  the  tissues  differs  considerably  in  different 
individuals.  In  some  thev  dossaw  «  v^rv  .frJlr.r,^  a^^.iAi^ 
widely  different  from  the  firm^  dense  fibre  olf  othe^"'' ThiVsUte  ' 
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attaches  to  the  temperament  of  the  individual,  and  will  hereafter 
be  noticed.  The  tissues  vary  also  in  their  consistency  in  different 
periods.  They  are  often  very  flaccid  and  soft  after  acute,  and  in 
the  jirogress  of  some  chronic  diseases,  and  resume  tlitir  former 
firmness  on  a  restoration  to  health.  This  is  observed  in  the  leu- 
cophlegmatic,  and  arises  from  the  loss  of  iibrinand  red  globules, 
and  the  superabundance  of  albuminous  and  serous  fluids  in  the 
constitution  of  the  organs.  It  is  not,  however,  to  this  species  of 
flaccidity  that  the  term  softening  is  applied. 

The  pathological  state  of  the  anatomical  elements,  termed  soft- 
ening, was  scarcely  observed  by  the  older  anatomists,  and  it  is 
entirely  the  researches  of  modern  investigators,  that  have  revealed 
its  existence  and  demonstrated  its  charnctcr. 

Softening  of  the  tissues  consists  in  the  diminutionof  their  con- 
sistency, from  a  loss  of  their  molecular  aggregation.  It  is  a  con- 
sequence of  disorder  in  the  nutritive  processes,  and  modification 
or  loss  of  the  vital  affinity,  accomplishing  the  composition  of  the 
tissues.  Seldom  do  we  find  it  generally  pervading  a  tissue,  but 
more  frequently,  it  is  confined  to  a  limited  portion.  In  the  pa- 
renchymatous organs,  it  often  involves  nearly  the  whole  struc- 
ture. I  have  seen  repeatedly  the  spleen  a  mere  pulpy  mass;  in 
several  instances  I  have  met  with  an  entire  lobe  of  a  lung  semi- 
fluid, and  a  large  part  of  the  liver  equally  melted  down  to  a  dif- 
fluent consistency. 

In  the  compound  textures  it  is  not  uncommon  to  find  a  single 
element  softened,  while  the  others  retain  their  normal  consistency. 
This  occurrence  presents  itself  frequently  in  the  alimentary  canal; 
the  sub-mucous  cellular  tissue  having  entirely  lost  its  cokesion. 
The  mucous  membrane  is  then  found  detached,  or  so  loosened 
that  it  may  be  peeled  off"  with  the  slightest  effort. 

Softening,  since  it  first  attracted  the  attention  of  anatomico- 
pathologists,  has  been  detected  in  every  tissue  and  organ  of  the 
economy.     It  is  not  peculiar  to  any  one. 

The  degrees  of  softening  in  the  different  tissues  are  not  uni- 
form: they  offer  three  states.  1.  A  softening  of  the  tissue  which 
still  retains  some  solidity,  but  tetrs  and  breaks  with  the  greatest 
ease.  This  is  the  only  state  in  which  it  can  exist  in  the  heart. 
^.  A  lie  suiiuiijf  wi  me  iissue  nas  lotaiiy  disappeared,  the  organiza- 
tion of%e  structure  is  destroyed,  and  a  mere  pulpy  mass  or  semi- 
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liquid  substance  remains.  3.  The  tissue  totally  disorganized, 
presents  merely  some  shreds,  the  indications  of  its  former  exist- 
ence. This  is  seen  in  cases  of  perforations  of  the  membranous 
organs. 

Softening  of  the  tissues  may  be  complicated  with  other  altera- 
tions of  the  structure.  It  accompanies  sometimes,  though  rarely, 
hypertrophy ;  it  is  more  frequently  the  companion  of  atrophy, 
though  in  most  instances  the  organ  has  suffered  no  change  in  its 
volume.  Softening  I  have  suspected  to  supervene,  in  some  in- 
stances on  induration,  when  a  second  irritation  has  been  excited 
in  the  tissue  that  had  undergone  that  alteration.    ■■'     * 

The  colouring  of  softened  tissues  is  not  always  the  same.  In 
the  highly  vascular  organs  in  which  sanguine  irritation  or  inflam- 
mation is  most  easily  excited,  the  softened  tissue  has  more  or  less 
of  a  red  colour.  In  the  white  tissues,  as  the  nervous  medullary 
substance,  this  circumstance  is  often  absent.  More  frequently 
it  is  of  a  dirty  yellow  or  brown,  though  often  it  is  reddened  and 
intermixed  with  the  colouring  matter  of  the  blood,  as  I  witnessed 
but  a  few  days  past,  in  a  patient  in  the  Alms-house.  The  colour 
is  often  in  its  normal  state,  having  undergone  no  change;  and  in 
some  instances,  the  colour  is  whiter  than  natural. 

The  most  common,  if  not  the  uniform  cause  of  softening  of 
the  tissues  is  irritation,  imparting  a  wrong  direction  to  the  pro- 
cesses of  nutrition.  It  is  not  absolutely  necessary  that  irri- 
tation should  acquire  the  intensity  of  acute  inflammation  for  the 
production  of  this  state  of  the  structure.  I  have  not  as  yet  met 
with  a  single  case  of  softening  of  the  tissues,  either  in  the  infir- 
mary, department  of  the  Alms-house,  or  in  private  practice,  that 
did  not  manifest  the  most  unequivocal  signs  of  active  irritation 
in  the  affected  organs,  in  the  early  stages  of  the  disease.  In  some 
of  these  cases,  the  softening  of  the  organs  has  been  announced  as 
having  taken  place  in  the  progress  of  the  case;  an  opinion  verified 
by  autopsy.  It  is  a  result  of  acute  and  sub-acute  irritation  more 
frequently  than  of  chronic. 

It  will  not  be  asserted  positively  that  irritation  is  the  exclusive 
cause  of  softening.  It  may  possibly  be  a  result  of  a  deficiency  of  nu- 
tritive principles  in  the  blood,  from  a  deficient  or  defective  alimen- 
tation: hnf  PVPn  thpn    thof  if  n/»/»nf^  <»ka/«l«ifAl«r  «n<^ortA*^f^or»f  *%f  m\\  i»^ 

ritation,  is  by  no  means  to  be  admitted.  An  impoverished  quality 
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of  the  sanguine  nutritive  humour,  may  predispose  to  this  effect 
and  cause  it  to  succeed  with  more  rapidity  and  certainty  to  a 
feeble  irritation.     If  this  state  depended  on  the  blood  alone,  the 
softening,  instead  of  being  limited,  as  it  usually  is,  to  a  very  re- 
stricted portion  of  a  tissue,  would  occupy  its  whole  extent. 

Those  who  question  the  uniform  production  of  softening  by 
irritation,  rely  for  their  opinion  on  the  absence,  in  some  cases, 
of  the  physical  signs  of  acute  inflammation.  This  objection, 
it  is  scarcely  necessary  to  repeat,  possesses  no  validity,  as  it  con- 
founds things  that  are  distinct.  Irritation  and  inflammation  are 
not  the  same ;  the  signs  of  inflammation  are  epi-phenomena  su- 
peradded to  those  of  irritation;  and  the  irritation  of  the  white 
tissues,  lymphatic  irritation,  never  manifests  the  signs  belonging 
to  inflammation. 

Softening  of  the  bones,  or  osteo-malaxcy,  when  general,  is  an 
exception  to  this  remark.  It  appears  to  be  due  to  a  general  vitia- 
tion of  the  nutritive,  and  probably  of  the  digestive  functions. 
This  disease  is  so  very  rare  in  this  country,  that  an  example  of 
it  has  never  been  presented  to  me,  either  in  public  or  private 
practice,  and  I  cannot  speak  of  it  in  positive  terms;  but  from  the 
description  of  writers,  it  has  no  analogy  with  the  softening  of  the 
tissues  treated  in  the  preceding  remarks. 

c.  Ulceration. — Ulceration  is  a  vitiation  of  the  nutritive  pro- 
cesses, producing  a  solution  of  continuity,  from  a  resorbing  of  the 
constituent  molecules  of  the  tissue.  It  is  always  a  result  of  in- 
flammation, acute  or  chtonic.  Simple  irritation,  probably,  never 
gives  rise  to  this  variety  of  disorganization.  The  inflammation 
exciting  to  ulceration,  may  arise  from  an  external  cause,  as  the 
presence  of  a  foreign  body  lodged  in  a  tissue,  or  may  be  develop- 
ed spontaneously.  The  process  effecting  ulceration,  or  the  re- 
sorbing of  the  organic  molecules,  is  not  known;  we  are  capable 
only  of  ascertaining  some  of  the  preceding  and  concomitant  phe- 
nomena. Its  object  appears  to  be  frequently  salutary,  or  pre- 
servative of  the  general  economy  by  a  sacrifice  of  a  part.  The 
provision  of  this  process,  enables  the  organism  to  free  itself  from 
the  presence  of  substances,  disturbing  the  order  and  harmony  of 
Its  functions.  A  foreign  body,  acting  as  an  irritant  embedded  in 
the  .tissues,  is  removed  by  this  process.  The  tissue  melts,  as  it 
were,  around  it,  by  the  secretion  of  fluids  and  formation  of  pus, 
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ulceration  opens  a  passage  to  a  surface  in  communication  with  the 
exterior,  and  the  offending  substance  is  discharged.     It  is  observ- 
ed, that  tetanus  most  frequently  succeeds  to  injuries,  in  which 
very  small  bodies  become  lodged  in  the  tissues,  as  a  minute  splinter 
or  other  substance,  and  which  do  not  prevent  the  healing  of  the 
wound.     The  irritation  of  these  bodies  is  not  sufficient  to  excite 
an  inflammation  adequate  to  cause  suppuration  and  ulceration, 
and  consequently  they  remain  buried  in  the  tissues.     Though  in- 
capable of  exciting  in  the  vascular  parenchyma  an  irritation  com- 
petent to  the  production  of  the  suppuratory  and  ulcerative  pro- 
cesses, they  maintain  a  constant  irritation  in  the  nervous  expan- 
sion or  fibrils,  that  ultimately  induce  in  the  nervous  centres  to 
which  it  is  irradiated,  the  most  formidable  and  fatal  disturbances. 
Ulceration  is  protective  from  this  danger,  and  by  exciting  suppu- 
ration and  ulceration  in  wounds  of  this  character,  by  preventing 
their  cicatrization,  and  maintaining  them  an  open  and  discharg- 
ing ulcer  by  irritating  dressings,  we  remove  the  danger  of  tetanus, 
and  occasionally  succeed  in  preventing  its  development,  when 
commencing  symptoms  have  appeared.  By  this  same  mechanism 
also,  the  organism  is  relieved  from  the  presence  of  morbid  pro- 
ducts deposited  in  the  interstices  of  the  tissues,  and  of  tissues 
transformed  and  degenerated  in  their  structure,  both  of  which 
produce  in  the  economy  the  effects  and  disturbances  of  foreign 
bodies.     In  this  manner  tubercles  are  discharged  from  the  lungs, 
and  indurated  glands  and  follicles  are  destroyed  and  removed. 

Though  inflammation  is  essential  to  ulceration,  other  circum- 
stances combine  to  facilitate  its  production.  The  most  common 
causes  giving  an  unnatural  predisposition  to  ulceration,  are  anor- 
mal  or  vitiated  conditions  of  the  nutritive  humour  or  the  blood. 
The  crasis  or  constitution  of  the  blood  is  modified  in  a  variety 
of  modes.  Improper  nutriment,  aliment  deficient  of  the  nutritive 
elements,  or  containing  positive  morbific  principles,  so  influences 
the  constitution  of  the  solids,  as  to  diminish  the  affinity  and  ag- 
gregation of  their  constituent  molecules.  The  slightest  inflam- 
mation, then,  terminates  rapidly  in  ulceration.  This  modification 
occurs  from  a  diet  exclusively  of  salted  meat,  or  of  crude  vege- 
tables, as  cabbage,  greens,  or  sugar ;  it  occurs  when  carnivorous 
animai3  arc  leu  soiely  uu  vegetables,  or  graminivorous  animals  on 
meat;  and  is  produced  when  spurred  or  diseased  rye  constitutes 


the  principal  portion  of  the  food.  Chronic  diseases  that  exercise 
a  deteriorating  influence  over  the  functions  of  respiration  and  di- 
gestion often  occasion,  though  slowly,  the  same  result;  hence  the 
disposition  to  ulceration  in  the  mucous  tissues  of  patients  affected 
with  phthisis  pulmonalis,  so  readily  excited  Uy  irritants  applied 
to  those  surfaces.  The  same  condition  occurs  too  in  many  fevers 
of  a  protracted  type,  when  the  secretions  and  excretions  have 
been  suspended,  or  are  irregular,  and  functions  of  importance 
have  been  disordered,  causing  the  extensive  sloughing  of  the 
points  on  which  the  body  rests,  and  gangrene  from  blisters. 
Some  mephitic  exhalations  most  probably  exercise  a  similar  de- 
leterious influence  on  the  blood.  ,  ^^ 

d.  Gangrene. — This  state  is  a  result  most  commonly  proceed- 
ing from  inflammation ,  though  it  may  be  produced  by  other 
causes.  It  is  the  death  and  decomposition  of  a  greater  or  less  ex- 
tent of  a  tissue,  or  of  several  tissues  at  the  same  time.  The  man- 
ner in  which  inflammation  occasions  gangrene  is  not  well  under- 
stood. Gangrene  is  a  consequence  of  the  interruption  or  suspen- 
sion of  the  circulation.  The  uninterrupted  supply  of  oxygenated 
blood,  is  one  of  the  conditions  of  the  organic  actions,  is  essential 
to  the  performance  of  the  molecular  actions  in  the  organs  consti- 
tuting nutrition.  When  an  artery  supplying  a  part  with  blood  is 
tied,  or  its  calibre  is  obliterated,  or  a  part  is  subjected  for  some 
time  to  a  compression  sufficient  to  destroy  its  circulation,  gangrene 
ensues.  The  same  result  occurs  when  agents  exert  an  influence 
destructive  of  the  molecular  arrangement  of  the  tissues,  and  the 
affinity  which  determines  organization.  Such  are  violent  heat,  ex- 
treme cold  productive  of  the  congelation  of  the  tissues,  the  con- 
centrated acids,  &c.  Inflammation,  when  it  terminates  in  gan- 
grene, appears  to  produce  nearly  analogous  effects.  The  activity 
of  the  circulation  of  the  inflamed  part  gradually  declines  with  the 
augmentation  of  the  congestion,  oxygenated  blood  ceases  to  pene- 
trate the  tissues,  and  this  condition,  indispensable  for  the  persistance 
of  the  organic  or  nutritive  actions,  being  withdrawn,  they  termi- 
minate,  and  the  vital  forces,  no  longer  created,  become  extinct  in 
that  part.  Gangrene  is  always  observed  to  commence  in  the  cen- 
tre of  the  inflamed  circle,  where  the  inflammation  was  first  de- 


IS  most  intense. 


68 


..<• 


536 


PATHOLOGICAL   STATE   OF   NUTRITION. 


PATHOLOGICAL   STATE   OP   NUTRITION. 


539 


When  a  tissue  is  struck  with  gangrene,  this  is  made  manifest  in 
the  first  instance,  by  the  diminution  of  the  animal  temperature, 
the  loss  of  sensibility,  and  the  cessation  of  all  movements.  The 
character  of  the  organization  is  entirely  changed,  the  natural  co- 
lour of  the  tissue  disappears,  and  it  assumes  a  gray,  livid,  slate- 
coloured,  or  blackish  hue,  attended  with  softening,  or,  in  some 
cases,  a  dryness  of  the  tissues,  and  finally  ihere  are  disengaged 
offensively  fetid  gases,  from  a  species  of  putrid  fermentation  de- 
composing the  elements  of  the  structure. 

Gangrene  sometimes  occurs  in  a  spontaneous  manner,  especi- 
ally in  aged  people,  when  it  is  termed  senile  gangrene.  In  many  of 
these  cases  it  is  due  to  an  inflammation  and  obstruction  of  the 
principal  arteries  of  a  limb.  There  are  some  instances,  however, 
in  which  the  symptoms  appear  of  a  different  character. 

Certain  states  of  the  economy  dispose  to  gangrene.  These  are 
attended  with  more  or  less  deterioration  in  the  crasis  of  the  blood 
and  the  constitution  of  the  solids.  They  are  then  incapable  of 
maintaining  the  molecular  movements,  when  augmented  consi- 
derably by  excitant  applications,  or  to  repair  injuries  to  the  struc- 
ture, and  gangrene  ensues. 

3d  Class.  Transformations  of  Tissues. — Amongst  the  fre- 
quent deviations  experienced  by  the  processes  of  nutrition,  aris- 
ing from  irritation,  is  their  being  misplaced.  In  this  case,  the  pro- 
cess of  nutrition  itself  may  be  said  to  be  in  a  natural  order,  but  is 
not  natural  to  the  tissue  where  it  occurs.  The  consequence  of  this 
state  is  the  production  of  accidental  tissues,  natural  themselves, 
or  analogous  to  tissues  entering  into  the  constitution  of  the  ani- 
mal organism,  yet  which  do  not  belong  to  the  constitution  of  the 
particular  organ  in  which  they  are  developed :  for  that  organ,  they 
are  a  morbid  product,  subversive  of  its  function,  and  incompatible 
with  its  mode  of  being.  The  most  correct  designation  for  this  pa- 
thological condition  of  the  tissues  is  transformation. 

The  first  rudiment  of  every  organ,  as  of  the  embryon  itself,  is 
a  mere  web  of  cellular  tissue,  but  this  gradually  disappears  with 
the  production  of  other  elements.  Transformation  of  the  tissues, 
isy  then,  a  natural  process,  and  most  of  them,  before  they  reach 
their  perfect  state,  have  existed  previously  as  some  other  tissue. 
X  Av*i*,^Aw.Aa.ut.iwtA  WA  fciiw  iidduc^  iti  lu  un  uact^u  111  uie  sefies  oi  ani- 
mals, where  we  find  one  tissue  replacing  or  substituted  for  an- 


other, adapted  to  the  especial  want  of  the  animal.  The  osseous 
and  nervous  tissues  offer  striking  exemplifications.  The  process, 
though  physiological,  occurring  out  of  its  order  and  place,  causes 
a  pathological  condition  of  the  tissues. 

The  tissues  are  not  indiscriminately  transformed  into  each 
other,  but  observe  a  certain  relation  and  order  in  this  respect. 
The  cellular  tissue,  the  common  rudimentary  element  of  all  the 
organs,  is  the  most  frequent  subject  of  transformation,  and  may 
be  transformed  by  a  pathological  process,  into  every  other  tis- 
sue. It  never,  however,  passes  into  nervous  tissue,  except  to  re- 
place it  in  the  points  where  it  previously  had  existed,  and  to  sup- 
ply the  loss  of  substance;  it  is  in  this  manner  that  divided  and 
excised  nerves  are  reproduced. 

The  other  tissues,  as  the  fibrous,  cartilaginous,  muscular,  mu- 
cous, cutaneous,  are  less  susceptible  of  transformations  than  the 
cellular,  and  their  changes  are  the  same  as  they  present  in  the 
embryon  state,  or  in  the  series  of  animals.  Muscular  may  become 
fibrous  tissue,  cartilaginous  become  osseous,  but  neither  be  meta- 
morphosed into  serous  or  mucous  tissue.  Mucous  and  cutaneous 
tissues  are  mutually  transformed  into  each  other,  but  not  into  car- 
tilaginous, muscular,  or  osseous  tissues.  ^ 

In  the  organs  of  complicated  structure  composed  of  various  tis- 
sues, the  cellular  tissue  interposed  between  their  layers  or  en- 
tering into  their  parenchyma,  often  undergoes  transformation, 
while  the  proper  tissue  of  the  organ  remains  in  a  normal  state,  or 
as  sometimes  happens,  becomes  atrophied.  I  have  seen,  in  one 
instance,  the  sub-mucous  cellular  tissue  of  the  stomach  converted 
into  cartilage  half  an  inch  in  thickness,  the  mucous  membrane 
being  but  slightly  affected.  Fibrous  productions  are  formed  in 
the  organs  in  the  same  manner,  by  the  transformation  of  the  cel- 
lular tissue  entering  into  their  composition.  The  accidental 
fibrous  tissue  thus  produced,  frequently  is  the  seat  itself  of  a  mor- 
bid irritation,  giving  rise  to  new  alterations,  and  ultimately  looses 
entirely  its  character.  This  transformation  is  one  of  the  morbid 
conditions  of  the  structure  attributed  to  cancers.  Fibrous  tu- 
mours forming  on  nerves,  as  reported  by  Sir  E.  Home,  and  fre- 
quently met  with  in  the  uterus  and  other  organs,  are  transfor- 
mations of  the  cellular  tissue  entering  into  the  composition  oi  those 
organs. 
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The  physiological  transformations  Of  the  tissues  occurring  in 
the  embryon  state,  and  in  the  animal  series,  are  unfolded  by  laws 
the  producfon  of  which  are  unknown.  These  changes  are  always 
calculated  for  the  advantage  of  the  individual.  ■ 

Pathological  transformations,  in  far  the  greater  number  of  in- 
stances, are  the  consequence  of  irritation,  impressing  a  wrong  di- 

In^lr'.         •'"''  ""*"'"  °^  '^'''^  P'-°'=«^»««'  to  be  able  to 
expla,„  the  d.versity  of  character  they  assume  from  the  impress  of 

lnTi^i'''r^'^'ZT''"'  "^^^  Tismes,attendedwithMor- 

P  aced  „„t„t,on  are  subject  to  transformations,  passing  into  each 
o  her.  Tissues  thus  occurring  out  of  their  place,  as  a  product  of 
disease,  are  named  accidental  tissues  with  analogies^nd  might 
beUrmedna.W„cc.rfenr./.^^^^^^^^ 

metamorphosis     They  are  converted  into  subsUnces  devoid  of 
all  analogy  w.th  any  part  of  the  normal  structure.  These  morbid 
productions  have  been  called  accidental  tissues  without  analo- 
gtes.  They  are  perfect  heteroclytes,  and  may  be  named  unnatu- 
ral  or  heteroclytical  acfidental productions. 

Confusion  has  resulted  from  not  discriminating  clearly  the 
transformat,ons  of  the  tissues  from  their  degenerations.  This  last 
may  be  restricted  to  two  form^,  tubercles,  and,  h,schirrus  or 
carcnoma;  and  depend  on  morbid  productions  deposited  in  the 
mtertexture  or  meshes  of  the  tissues.  They  differ,  consequently, 
entirely  from  the  transformations  of  the  tissues,  as  in  degener.! 
tion  the  tissue  is  not  alone  affected,  but  is  accompanied  by  the 
presence  of  the  foreign  morbid  product  in  its  structure. 

The  organs  most  liable  to  degeneration  are  composed  of  a  com- 
pounded structure,  into  which  enter  several  elementary  tissues. 
All  of  these  are  not  indiscriminately  the  first  seat  of  the  morbid 
alteration,  or  are  susceptible  of  it  in  the  first  instance.  Degenera- 
tion commences  in  the  cellular  tissue,  or  the  vascular  parenchy- 
ma circulating  lymph  or  the  colourless  portion  of  the  blood.  The 
morbid  production  takes  iu  origin  in  this  tissue,  and  by  its  pro- 
gressive increase,  produces  atrophy  or  destruction  of  the  other 
elements.  entireW  mt^inmr^w.w^u^^: xt..    _i  .    . 
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a.  Tubercles. — This  name  has  been  applied  to  a  great  number 
of  tumours  of  various  kinds,  especially  those  existing  in  the 
lungs.  The  term,  since  the  works  of  Bayle  and  Laennec,  is  taken 
in  a  more  restricted  and  definite  meaning.  It  is  now  appropri- 
ated exclusively  to  a  matter  formed  in  the  interior,  or  on  the  sur- 
face of  the  organs,  of  a  yellowish-white  colour,  opaque,  having  a 
varying  consistency,  but  always  friable,  more  or  less  rounded, 
and  of  different  size,  and  devoid  of  all  trace  of  organization  or 
texture. 

The  most  common  seat  of  tubercles  is  the  pulmonary  organs, 
but  they  are  not  confined  solely  to  this  structure.  They  are  de- 
veloped in  every  organ  and  texture.  It  is  not  easy  to  prove  in  an 
absolute  manner,  that  either  the  cellular  tissue,  or,  what  is  more 
probable,  the  lymphatic  vascular  tissue,  both  which  are  compo- 
nents in  different  proportions  of  every  parenchyma,  is  th^  proper 
seat  of  the  tubercular  secretion.  Strong  grounds,  however,  may 
be  adduced  in  support  of  the  doctrine,  and  hence  it  is  that  indi- 
viduals of  the  lymphatic  temperament,  in  whom  the  cellular  tis- 
sue and  the  lymphatic  fluids  are  most  abundant,  are  those  most 
obnoxious  to  the  tubercular  deposition  in  their  tissues.  On  the 
contrary,  those  who  are  endowed  with  the  sanguine  temperament 
in  a  high  degree,  and  whose  blood  is  rich  in  fibrin  and  red  cruor, 
rarely,  if  ever,  exhibit  tubercles  in  their  lungs  or  other  organs, 
though  long  suffering  under  the  very  same  causes  that  develope 
them  with  fatal  certainty  in  the  lymphatic. 

The  tubercle  does  not  present  the  same  characters  precisely  in 
all  its  periods.  Bayle  and  Laennec  describe  it  in  its  origin  as  a 
grayish  and  demi-transparent  granulation,  subsequently  becoming 
opaque,  and  finally,  softening  from  the  centre  to  the  circumference. 
Both  these  writers  have  evidently  laboured  under  an  error,  as  has 
been  shown  by  Andral.  The  granular  appearance  of  the  pulmonary 
tissue  resulting  from  partial  pneumonies,  an  appearance  produced 
by  the  retraction  of  the  healthypulmonary  vesicles  after  an  incision, 
leaving  the  inflamed  and  indurated  vesicles  projecting  from  the  sur- 
face, they  have  mistaken  for  tubercles  in  their  rudimental  state.  Ba- 
ron has  conjectured  that  tubercles  commence  as  hydatids, or  minute 
serous  cysts,  but  this  opinion  is  unsustained  by  any  observations 
deserving  of  confidence.  The  views  ot  (Jruveilhier  on  this  pomt 
merit  the  most  attention,  are  supported  by  the  best  evidence,  and 
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are  now  generally  adopted  by  observers  of  highest  repute.    The 
or.gm.1  form  of  the  tubercle,  he  asserts,  is  liquid,  and  is  a  species 
of  pus;  but  he  has  most  singularly  limited  its  production  to  the 
pulmonary  vesicles.    The  formation  of  pus  may  occur  in  most  of 
the  tissues,  and  the  restriction  he  assigns  to  the  tubercle  is  not 
rerified  in  nature.  The  liquid,  the  primary  form  of  the  tubercle, 
IS  different  from  the  common  pus  of  inflammation,  and  is  most 
probably  a  modification  of  lymph.  Tubercles,  when  once  formed, 
almost  invariably  continue  to  increase  by  successive  depositions, 
and  often  attain  to  the  size  of  a  large  orange,  especially  in  the 
lungs   They  are  always  softest  in  the  centre,  which  is  frequently 
semifluid.  Bayle,  Laennec,  and  Louis,  regard  them  as  organized. 
and  endowed  with  vitality;  and  the  increase  and  softening  of  tu- 
bercles as  actions  of  their  own.     This  opinion  is  a  pure  hypo- 
thesis,  and  is  entirely  abandoned  by  sound  pathologists. 

Tubercles  are  generally  surrounded  by  a  species  of  membrane, 
in  which  they  appear  to  be  contained.  This  apparent  membrane 
is  nothing  more  than  condensed  cellular  tissue,  formed  by  the 
pressure  of  the  tuberculous  deposition,  precisely  in  the  manner 
that  a  similar  membrane  is  formed  around  foreign  bodies  of  any 
kind,  lodged  in  the  tissues. 

Tubercles  undergo  two  species  of  alterations,  the  purulent  or 
softening,  and  the  cretaceous  or  calcareous.   The  first  is  the  most 
comnion.     The  mode  of  softening  of  tubereles  is  not  positively 
established.    Undoubtedly  it  is  foreign  to  the  tubercles  them- 
selves.    I  am  disposed  to  believe  it  is  effected  in  a  manner  ana- 
logous to  the  mode  nature  adopts  for  the  softening  of  coagula  of 
blood  effused  into  the  brain  in  apoplexy.  The  tubereulous  matter 
is  a  product  of  irritation  affecting  the  lymphatic  vascular  tissue;  it 
IS  concreted  lymphatic  pus  secreted  into  the  meshes  of  the  cellular 
tissue,  or  what  may  be  termed  the  lymphatic  structure.     The  tu- 
bereulous deposition,  like  the  coagulum  of  blood  in  the  brain 
acta  as  an  irritant  on  the  surrounding  structure,  and  excites  aan- 
gutne  irritation,  and  often  inflammation,  causing  an  exhalation 
of  a  perspiratory  or  serous  fluid,  sometimes  proper  pus,  which 
dissolves  the  tubereulous  matter,  as  it  does  the  coagulated  blood 
m  the  cerebral  organ.    This  last,  in  apoplexy,  is  then  absorbed, 
and  the  Datient rprovprc    TKo  f..k»,»...i „-«*.„  .,.r.,  ..     ./.    , 

IS  placed  in  a  condition  susceptible  of  being  evacuated,  and  is 
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often  discharged,  leaving  behind  a  considerable  cavity,  usually 
designated  a  cavern.  This  is  the  only  manner  in  which  tubercles 
can  be  cured.  ^  ,^f 

The  cretaceous  transformation  of  tuberculous  matter  is  occa- 
sionally observed!;  it  becomes  a  mass  of  a  chalky  consistency. 
When  this  occurs  its  farther  formation  ceases,  and  it  exercises  no 
injurious  influence  on  the  economy. 

As  the  result  of  the  most  correct  observations,  we  may 
conclude,  1st,  that  tubercles,  in  their  origin,  are  fluid;  2d, 
that  they  are  a  sjaecies  of  pus,  formed  of  the  lymphatic  fluids,  by 
the  process  of  irritation,  in  the  tissues  nourished  by  lymph  or 
white  blood;  3d,  that  they  solidify  from  the  circumference  to- 
wards the  centre,  which  is  the  cause  of  the  greater  softness  of 
that  part  in  most  tubercles;  and  4th,  they  are  softened  or  dissolved 
by  the  secretion  of  a  serous,  or  sero-purulent  fluid,  resulting  from 
sanguine  irritation  or  inflammation  awakened  by  their  presence  in 
the  surrounding  tissues  nourished  with  red  blood. 

The  most  important  point  to  be  determined  in  the  history  of 
tubercles,  is  the  immediate  cause  of  their  formation,  for  on  a 
knowledge  of  this  depends,  in  a  great  measure,  the  method  of 
treating  them.     Various  opinions  have  been  promulgated  on  this 
subject.     Bayle,  Laennec,  Louis,  and  Gendrin,  regard  them  as 
entirely  independent  of  any  local  afiection,  and  as  infiltrated  or 
deposited  from  the  blood  into  the  tissues,  without  the  tissues  jiar- 
ticipating  in  their  production.     This  doctrine  can  be  viewed  in 
no  other  light  than  a  mere  hypothesis,  and  one  too  very  unphilo- 
sophical.     They  appear  to  have  been  led  to  this  conclusion  from 
an  imbibed  opinion,  that  ijiflammation  is  the  only  modification  of 
the  actions  of  the  tissues;  and  as  tubercles  are  found  without  the 
signs  of  inflammation  in  some  cases,  they  inferred  those  produc- 
tions were  independent  of  the  tissues.     But  inflammation  is  only 
one  of  the  forms  of  the  morbid  actions  assumed  by  the  tissues. 
Grades  of  irritation  of  a  less  degree  than  inflammation  do  exist, 
and  vitiate  the  structure;  and  it  may  be  exclusively  limited  to  a 
single  element  of  a  parenchyma.     An  ignorance  of  this  fact  has 
led  to  numerous  errors  of  observation  on  the  part  of  those  writers, 
and  has  often  involved  them  in  very  false  reasoning. 

The  most  usual  exciting  cause  of  pulmonary  tubercles,  it  is  in 
the  experience  of  every  one,  arc  neglected  catarrhs,  and  pneumo- 
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nites  of  a  feeble  grade.  Yet  these  are  diseases  of  irritation.  Be- 
sides, M.  Cruveilhier  has  decided  the  question,  in  producing  tu- 
bercles  in  the  lungs  of  dogs  by  injecting  mercury  into  the  tra- 
.  chea.  The  globules  of  mercury  lodged  in  the  pulmonary  vesi- 
cles, caused  the  secretion  of  tuberculous  matter  by  the  irritation 
they  excited. 

It  is  not  every  irritation  that  will  suffice  for  the  jfroduction  of 
tubercles.  Thave  seen  many  instances  of  chronic  bronchitis  per- 
^sting  for  years  without  the  formation  of  tubercles  in  the  lungs. 
The  same  occurs  in  chronic  pneumonia.  Many  individuals  labour 
a  considerable  period  under  this  disease,  and  the  lungs  suffer  great 
deterioration,  but  no  appearance  of  a  tubercle  is  to  be  discerned. 
In  other  individuals,  on  the  contrary,  slight  catarrhs,  if  permitted 
to  continue  for  even  a  short  time,  or  light  pneumonic  irritation, 
develope  tubercles  with  rapidity,  and  throw  the  patient  into 
phthisis. 

It  is  not,  then,  irritation  exclusively  to  which  tubercles  owe 
their  production.     Other  circumstances  must  be  combined  with 
It.     These  belong  to  the  individual,  and  are  to  be  found  in  the 
constitution  of  his  organs,  and  the  elements  of  his  fluids— the 
source  of  the  productB,  natural  or  anormal,   of  the  orginism. 
Those  who  manifest  the  absence  of  all  tendency  to  tubercular 
formation,  are  endowed  with  the  sanguine  temperament  and  hfi- 
patic  predominancy.     They  possess  blood  rich  in  fibrin,  and  in 
colouring  matter.     Their  chests  are  usually  large  and  full,  their 
complexion  dark,  flesh  firm,  muscles  well-marked  and  highly  co- 
loured: their  diseases  are  those  of  sanguine  irritation  and  inflam- 
mation. '  ». 

On  the  contrary,  those  who  are  n©fed  for  their  proneness  to 
tubercular  productions,  are  marked  by  the  characters  of  the^ lym- 
phatic, and  sometimes   nervpus   temperameiUs.     They  possess-f, 
contracted  chests,  round  limbs,  soft  flesh,  light  complexions,^deli-  ^ 
cate  skin— red  blood  and  fibrin  are  deficient  in  them— the  I'ym-  - 
phatic  fluids  abound,  and  the  white  tissues  predonjinate  in  thfefr 
organs.    An  impoverishment  of  the  fluids  from  defective  alimen- 
tation, and  a  residence  in  a  vitiated,  humid  atmosphere,  with  ab- 
straction of  the  influence  of  light,  by  depriving  the  bfood  of  its 
cruor,  and  fireneratinr  f.Topiim  nf  }vmr*h  n».o  ^u»  «,««*  ««-*„: r  *i,- 
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b.  Scirrm  and  Carcinoma. — These  degenerations  are  re- 
garded by  Bayle,  Laennec,  and  others,  as  the  necessary  precur- 
sors of  cancer.     This  designation  is  exceedingly  vague,  as  it  is 
not  deduced  frdm  the  pathology  of  structure,  function,  or  actions, 
but  is  entirely  a  figurative  expression.     Usually  applied  to  ul-. 
aerations  resisting  all  attempts  at  cicatrization,  and  extending 
themselves  in  every  direction  to  the  destruction  of  the  surround- 
ing tissues,  cancer  means  no  more  than  this  specie^  of  termina- 
tion, common  to  a  great  variety  of  lesions.     Hence  it  is  seen  to 
be  preceded  by  various  states  of  the  tissues,  as  a  pimple  in  the 
skin,  an  excrescence,  or  thickening  formed  by  a  simple  develop- 
ment of  its  tissues  without  new  formation;  enlargement  of  the  ca- 
pillary net-work  or  vascular  tissue;  morbid  secretions  and  altera- 
tions of  the  cellular  and  lymphatic  tissues — all  these  may  termi- 
nate in  cancerous  ulceration  without  the  presence  of  scirrus  or 
carcinomatous  matter. 

The  induration  and  the  fibrous  transformation  of  the  tissues  are 
often  confounded  with  scirrus,  but  should  be  distinguished  from 
it  This  last  consists  in  a  hypertrophy  of  the  cellular  tissue, 
sometimes  attended  with  its  induration,  accompanied  with  mor- 
bid productions  or  secretions  of  an  inorganic  matter  of  different 
kinds  into  its  meshes  or  cellules.  It  does  not,  consequently,  pre- 
sent invariably  the  same  physical  characters,  an4  from  these  dif- 
ferenceSf  although  unessential,  writers  have  formed  different  spe- 
cies of  this  affection. 

This  pathological  production  exhibits  often  a  whitish,  grayish, 
or  slightly  greenish  colour,  is  divided  and  subdivided  into  k>bu4i 
of  various  sizes  from  being  intersected  by  a  dense  cellular  and 
almost  fibrous  tissue,  and  possesses  a  density  which  gives  a  gritty 
sound  beneath  the  knife*     It  is  then  termed  scirrtis^-^rd  can- 
cer.   The  secreted  product  sometimes  presents  a  granular  aspect, 
from  being  deposited  in  separate  cellulae,  and  having  thus  a  re- 
semblance to  the  pancreas,  the  name  of  pancreatic  aarcoma  has 
been  given  to  this  variety  of  scirrus.     Sometimes  the  morbid  se- 
cretion manifests  a  gelatinous  consistency  and  aspect,  which  gave 
origin  to  the  term,  by  L#aennec,  of  colioid  cancer.     These  are  no 
more  than  different  forms  of  the  same  morbid  condition,  and  are 
IIGl  to  ue  iiscclveu  as  so  many  diMinci.  afliieiions.    Tiieir  essential 
character  is  a  yitiatiim  in  the  nutritive  actions  of  the  cellular  tis- 
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sue,  modifying  its  normal  production,  and  attended  with  the  de- 
position into  its  interstices  or  loculi  of  a  morbid  product  or  se- 
cretion. 

Carcinoma,  or  medullary  sarcoma,  is  analogous  to  scirrus  in 
%.its  nature  and  formation.     The  inorganic  matter  secreted  in  this 
ii^tance,  possesses  a  striking  resemblance  to  the  nervous  medul- 
liry  structure.    It  is  opaque,  white,  or  having  a  slight  rose  tinge, 
and  is  of  a  s6ft  consistency,  similak-  to  the  cerebriform  structure. 
It  has  received,  from  this  circumstance,  the  denomination  of  en- 
cephaloid  and  cerebriform  matter,  and  has  even  been  supposed  to 
be  a  transformation  into  the  nervous  medullary  substance.     The 
conjecture  is  not  correct.     Tumours  of  this  character  are  some- 
times attended  with  considerable  vascular  development,  and  are 
deeply  infiltrated  with  blood:  in  this  state  they  receive  the  de- 
signation of  fungus  haematodes,  which  is  also  given  to  hypertro- 
phy of  the  cellulo-vascular  tissue,  or  accidental  erectile  tissue. 

The  exciting  cause  of  the  scirrous  and  carcinomatous  dege- 
neration of  the  tissues,  is  chronic  irritation  vitiating  the  mode  of 
nutrition  of  the  cellular  tissue,  and  creating  the  morbid  secretion 
into  its  meshes.  This  irritation  is  frequently  independent  of  in- 
flammation; it  may  be  united  with  it;  and  always  in  the  course 
of  the  disease  excites  inflammation  in  the  surrounding  tissue, 
which  then  complicates  with  its  phenomena  and  attending  con- 
sequences the  primjiry  affection.  How  far  the  fluids  may  be  ^con- 
cerned in  the  production  of  these  terrible  alterations  of  the  tis- 
sues, we  want  sufficient  data  to  form  any  positive  opinions no 

adequate  facts  have  yet  been  cited  to  show  the  4)art  they  take  in 
these  degenerations,  yet  the  disposition  to  the  recurrence  of  the 
affection  after  being  extirpated,  and  to  its  propagation  in  different 
parts  when  once  excited,  appear  to  indicate  some  general  cause 
as  partaking  actively  in  its  formation. 

The  most  common  cause  of  the  pathological  alterations  of  the 
nutritive  actions,  and,  consequently,  anormal  condition  of  the  or- 
ganic tissues,  is  unquestionably  irritation.  This  is  the  result  of 
the  preceding  examination;  and  it  should  of  necessity  be  so,  as 
nearly  all  the  agents  influencing  the  economy  or  modifying  its 
actions,  are  irritants. 

The  opposite  state — asthenia  or  abirritation  doen.  hnwftvur.  nrp- 
▼ail,  and  deeply  affects  the  nutritive  actions  of  the  organs  where 
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it  occurs.  In  this  state  a  less  quantity  of  blood  is  contained  in  an 
organ,  than  in  its  natural  condition,  and  varidUs  disturbances  of 
function  ensue.  These  will  be  treated  of  in  pathology,  when 
asthenia  is  the  subject  of  consideration.  The  structure  also  ex- 
periences more  or  less  of  modification,  but,  with  the  exception  of 
atrophy  and  softening,  which  appear  in  some  instances  to  proceed 
from  this  cause,  we  are  not  in  possession  of  exact  facts  in  relation 
to  this  point. 

Section  III. — Secretion.  -^ 

Secretion  is  the  formation  of  various  fluids  or  humotfts,  from 
the  blood,  in  different  surfaces  or  organs  of  the  animal  economy. 
These  fluids  differ  greatly  from  each  other,  in  physical  characters 
and  chemical  properties.  A  division  has  been  made  of  them  into 
secretions  and  excretions.  The  first  containing  fluids  destined 
for  some  especial  office  or  function,  and  often  retained  in  the 
economy;  the  other,  those  fluids  which  are  recrementitious,  that 
are  separated  from  the  mass  of  the  fluids  for  their  depuration,  and 
are  rejected  from  the  organism  as  incompatible  with  its  healthy 
existence.  As  this  division  has  reference  to  the  fluids  themselves, 
their  nature,  characters  and  objects,  and  not  to  the  general  facts, 
or  modes  of  their  production,  which  are  the  same  for  both,  it 
will  not  be  noticed  in  this  place. 

-  Secretion  is  analogous  to  nutrition;  it  belongs  to  the  same  order 
of  phenomena,  and  is  the  result  of  precisely  similar  actions  or 
movements.  In  nutrition,  the  solids  are  formed  from  the  nutri- 
tive humour — the  arterial  blood— by  the  fixation  of  elementary 
molecules,  specific  for  each  structure,  and  by  a  special  molecular 
or  chemical  action.  In  secretion,  various  fluids  are  formed  from 
the  same  humour,  with  probably  one  exception,  having  each  an 
especial  character,  determined  by  the  organ  secerning  it,  and  con- 
sequently is  the  result  of  a  specific  molecular  or  chemical  action 
in  each  organ.  The  nutritive  action  occurs  in  the  intimate  and 
ultimate  structure,  which  is  a  participant  of  that  action,  and  the 
result  of  which  is  a  fixed  organized  solid.  The  secretory  action 
takes  place  on  surfaces  which  influence,  but,  most  probably,  do 


the  fluid  molecules,  and  the  product  is  a  fluid  or  humour  escaping 
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P  from  the  surrace  where  it  is  formed.  Nutrition  creates,  renews, 
organizes  the  soh*d  structure-— secretion  depurates  and  perfects 
the  nutritive  humour— the  blood;  adapting  it  to  the  purposes  of 
notrition  and  for  the  maintenance  of  vital  phenomena. 

The  blood  is  the  common  source  whence  is  derived  the  mate- 
rials of  nutrition  and  secretion.  The  great  vascular  parenchyma 
entering  into  the  composition  of  the  organs,  places  this  fluid  at 
the  disposition  of  the  different  organs,  and  each  by  a  species  of 
affinity  attracts  from  it  the  principles  of  its  composition,  or  the 
elements  of  the  fluids  it  secerns.  ^ 

The  apparatus  of  secretion  is  various,  in  some  instances  being 
very  simple,  as  the  cryptae  or  follicles,  and  in  others  having  a 
complex  stroeture,  as  the  liver  and  kidneys;  it  is  always  highly 
vascular.     Particular  organs  are  appropriated  for  specific  secre- 
tions, required  for  especial  functions.     These  are  the  glands,  in- 
cluding some  of  the  largest  organs  of  the  economy,  as  the  liver, 
,  and  the  smallest,  as  the  lachrymal  gland.    The  proper  glands  are 
not,  however,  the  sole  secretory  organs.  The  whole  of  the  tegu- 
mcntary  system,  especially  the  internal  or  mucous  tissues,  is  a 
secretory  surface.      The  alimentary  mucous  tissue  through  its 
whole  track,  the  tracheal  and  bronchial  mucous  tissue,  the  genito- 
urinary mucous  tissue,  may,  with  propriety,  be  regarded  as  ex- 
tended glands;  the  seats,  in  different  portions  of  them,  of  varied 
secretions,  which,  under  particular  circumstances,  are  profusely 
poured  forth.     Every  portion  of  the  animal  structure,  even  the 
bones,  is  capable  of  assuming  the  secretory  action.     Whenever 
an  abrasion,  a  wound,  or  ulcer  exists,  secretion  is  a  necessary 
occurrence;  it  is  essential  to  the  restorative  or  healing  process. 
The  glands  themselves,  as  has  been  previously  stated,*  are  regard- 
ed by  many  sound  physiologists,  as  mere  annexations  to  the  mu- 
cous tissues,  which,  in  every  instance,  penetrate  into  their  inte- 
rior with  some  modifications  from  the  mucous  surface,  on  which 
their  excretory  ducts  terminate.     The  secretion  of  the  gland  is 
effected  on  the  surface  of  the  interior  mucous  tissue  of  the 
gland,  as   in  the  proper  mucous  tissues,  and    the  excretory 
duct  in  its  originating  branches  in  the  gland,  is,  in  reality,  the 
proper  secreting  tissue,  the  remainder  of  the  glandular  structure 
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secretion,  and,  in  the  largii*  glands  with  compound  secretions, 
preparing  it  by  some  modification,  for  their  production.  That 
the  radical  branches  of  the  excretory  ducts  are  the  proper  secern- 
ing portion  of  the  glandular  structure,  is  seen  in  the  testicles  and 
mammary  glands.  * 

Some  of  the  secretions  are  formed  chiefly  from  the  red  or 
coloured  blood,  as  the  urine  and  bile;  others  from  the  colourless 
portion  of  the  blood,  as  the  salivary  and  pancreatic  fluids,  and  the 
semen.  It  is  undetermined  whether  the  bile  be  produced  from 
venous  or  arterial  blood.  As  the  vena  portarum,  hepatic  veins 
and  hepatic  artery,  may  be  injected  indiscriminately  from  each 
other,  showing  them  to  be  fused  ultimately  in  a  common  struc- 
ture, it  is  most  probable,  the  blood  in  the  liver,  is  a  mixture  of 
both,  and  is  a  circumstance  requisite  for  the  formation  of  bile. 

It  is  a  received  hypothesis,  that  nervous  power  is  an  active  and 
essential  agent  in  the  performance  of  secretion.  The  correctness 
of  this  principle  will  be  neither  affirmed  nor  denied.  It  must, 
however,  be  regarded  in  no  other  light  than  a  mere  conjecture, 
and  be  received  for  no  more.     It  must  not  be  taken  as  a  basis 

of  established  truth,  on  which  may  be  erected  a  theory no 

valid  proof  has  been  adduced  to  substantiate  the  doctrine.  The 
crude  experiments  of  Mr.  Brodie  for  this  purpose,  and  which  have 
been  unthinkingly,  as  we  believe,  admitted  as  competent  evi- 
dence, cannot  be  acknowledged  as  such.  That  the  secretions 
should  be  deranged  and  suspended,  by  the  consequences  of  the 
mangling  in  vivisection,  was  to  be  expected.  Accidents  and 
wounds  had  long  before  proved  the  fact,  and  it  is  well  known, 
that  such  a  result  attends  on  the  inflammations  of  all  the  import- 
ant organs,  especially  those  of  the  abdomen;  hence  facts  of  a 
more  single  and  conclusive  character  than  Mr.  Brodie's  experi- 
ments, must  be  brought  in  support  of  this,  at  present,  bare  hypo- 
thesis, before  it  can  be  entitled  to  adoption. 

Our  own  impression  is  rather  in  opposition  to  this  conjecture. 
In  the  first  portion  of  this  work  it  was  the  opinion  to  which  we 
were  disposed  to  lean,  but  more  mature  reflexion  and  extended 
inquiry  have  produced  a  different  impression. 

Secretion  and  nutrition  are  taken  to  be  mere  modifications  of 
the  same  action — phenomena  of  the  same  order.  Now,  nuiriiioo 
is  a  process  very  active  in  an  immense  class  of  animals,  in  which 
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no  nervous  structure,  or  organs  have  been  detected,  and,  in  sound 
philosophy,  it  is  not  admissible  to  suppose  a  nervous  power, 
which  is  a  functional  result,  where  nervous  structure  is  not 
shown  to  exist.  Besides,  in  vegetable  beings,  the  organization  of 
some  of  which,  is  infinitely  more  complex  than  that  of  numerous 
animals,  and  in  which  every  attempt  to  detect  a  nervous  structure 
has  failed,  for  even  the  elaborate  efforts  of  Dutrochet  is  another 
failure,  secretion  is  a  common  function,  possessed  by  all,  and 
gives  origin  to  an  immense  number  of  vegetable  principles  and 
products.  It  may  be  remarked,  also,  that  secretion  in  vegetables, 
is  effected  by  the  common  structure  of  the  plant,  independent  of 
a  specific  glandular  structure.  It  will  be  in  vain  to  argue,  that 
vegetables  and  animals  being  so  different  from  each  other,  secre- 
tion may  be  a  function  in  the  one  accomplished  without  nervous 
organs  or  influence,  but  which  may  be  essential  to  it  in  the  other. 
The  differences  between  these  two  great-classes  of  beings  are  re- 
strained to  the  subordinate  functions.  The  great  phenomena  of  life 
are  perfectly  analogous  in  both— are  sustained  by  the  same  agents 
— their  vital  forces  are  of  the  same  nature,  and  all  the  essential  phe- 
nomena are  materially  the  same.  From  the  essentialities  of  the 
important  vital  functions  of  the  one,  we  may  safely  infer  as  to  the 
essentialities  of  the  other.  The  principal  fact  relied  on  in  support 
of  the  nervous  hypothesis,  is  the  influence  exercised  by  certain 
passions  and  emotions,  over  some  of  the  secretions.  But  this 
fact  proves  nothing  more,  than  that  the  brain  is  embraced  in  the 
chain  of  connexions,  combining  the  various  organs  of  the  higher 
animals,  forming  a  unit  to  a  certain  extent,  of  the  economy,  and 
by  which  one  organ  exerts  an  active,  and  often  perturbating  in- 
fluence on  other  organs.  It  does  not  establish  a  positive  essen- 
tial nervous  influence,  as  indispensable  to  the  secretion  itself. 

From  these  considerations  we  are  inclined  to  doubt  most 
strongly,  the  correctness  of  the  nervous  hypothesis  of  secretion. 

The  secretions  arc  highly  vital  phenomena.  They  belong  to 
all  organized  beings,  animals  and  vegetables.  The  conservation, 
the  existence  of  the  individual,  and  the  perpetuation  of  the  species, 
are  immediately  dependant  on  fluids,  the  products  of  secretion. 

The  secreted  fluids  or  humours  perform  various  offices,  are  the 
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the  conservation  of  the  individual,  attached  to  the  acts  of  nutri- 
tion, or  the  exercise  of  the  senses;  the  second,  comprising  the 
fluids  destined  to  the  perpetuation  of  the  species,  and  united  to  the 
generative  actions. 

The  first  are  persistent,  and  continue  during  the  existence  of 
the  individual;  the  second  are  limited  to  certain  periods  of  life,  and, 
in  some  animals,  to  particular  seasons,  or  occur  only  under  certain 
conditions.  j. 

The  fluids  of  these  classes  are  again  separable  into  other  divi- 
sions.    Those  of  the  first  may  be  divided  into, 

1.  The  fluids  necessary  to  the  healthy  constitution  of  an  organ 
or  tissue,  and  the  exercise  of  its  functions; — such  is  the  mucus  of 
the  various  mucous  tissues.  It  lubricates  their  surface,  keeps  them 
moist,  renders  them  impressible,  and  preserves  their  absorbing 
and  exhaling  faculties.  Such  also,  are  the  sebaceous  humours  of 
the  skin,  cerumen  of  the  ears,  the  tears  which  keep  the  eye  moist 
and  cornea  transparent,  the  fluid  of  the  joints  and  capsules,  the 
serosity  of  the  serous  tissues,  &c. 

2.  The  fluids  effecting  the  digestion  and  assimilation  of  the 
aliment.  These  are  the  saliva,  gastric  liquids,  the  pancreatic  li- 
quor, and  the  bile. 

3.  The  fluids  that  are  purely  depurative  eliminating  from  the 
economy  matters  foreign  to  its  composition,  aggressive  to  its 
structure,  and  disordering  its  actions,  that  may  have  been  intro- 
duced through  various  channels;  or  the  elements  of  the  structure, 
disengaged  in  the  formative  act  of  nutrition,  and  unfitted  for  the 
purposes  of  organization. — These  are  the  urine,  and  the  sweat. 

The  fluids  of  the  second  class  form  two  divisions.  1.  The 
prolific  fluids,  the  immediate  agents  of  generation; — such  are  the 
fluids  of  the  ovaries  and  the  germ  they  contain;  the  semen,  the 
prostatic  liquor,  and  that  of  the  vesiculae  seminales,  glands  of 
Cowper,  &c. 

2.  The  fluids  that  nourish  the  young  in  the  first  periods  of  life 
— as  the  milk. 

It  is  a  question  yet  undetermined,  whether  the  secretions  exist 
in  the  blood,  and  are  merely  separated  from  it  by  the  secerning 
organs,  or  whether  they  are  generated  by  a  specific  action  in  the 
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different  secretions,  has  not  yet  been  accomplished  in  that  per- 
fect and  minute  manner,  which  is  required  for  a  full  and  fair  in 
vestigation  of  the  subject.    Some  of  the  principles  of  the  secre- 
,     tions  undoubtedly  do  exist  ready  formed  in  the  blood.     Prevost 
and  Dumas  have  asserted,  that  when  the  kidneys  had  been  ex- 
tirpated in  animals,  they  were  enabled  to  detect  urea  in  the 
blood.     This  experiment,  however,  wants  confirmation.     Begin 
repeated  it  without  success,  and  M.  Serrullas  was  equally  unsuc- 
cessful;~he  could  not  detect  a  trace  of  urea  in  the  blood.     Fo- 
reign  substances  introduced  with  the  food,  or  otherwise,  through 
the  stomach  or  other  entrances  into  the  economy,  are  eliminated 
by  the  different  emunctories.     They  are  merely  separated  from 
tne  circulating  mass. 

There  can  be  little  doubt  that  most  of  the  secreted  fluids  are 
not  formed  by  a  process  of  this  nature,  but  are  the  product  of  an 
action  existing  in  the  organs.  The  fluids  of  the  second  class,  that 
appear  only  at  certain  epochs,  or  under  particular  and  temporary 
circumstances,  cannot  be  supposed  to  exist  previously  in  the 
blood.   They  result  from  an  excitement  awakened  in  the  organs 
and  are  augmented  suddenly  by  the  stimulations  affecting  direcUy 
those  organs.     This  fact  is  general  to  all  the  secretions,  and  they 
are  seen  to  increase  or  diminish  with  the  degree  of  excitement 
and  activity  of  the  circulatory  movements  of  the  secreting  organs. 
This  rapid  augmentation  of  the  secretions,  under  the  influence  of 
irritating  impressions,  is  entirely  hostile  to  the  supposition  of 
their  existence  in  the  circulating  humour,  from  which  they  are 
simply  disengaged  in  the  glands.     This  augmentation  will  con- 
tinue for  months,  as  in  the  cases  of  chronic  bronchitis,  and  chronic 
dysentery;  and  it  cannot  for  a  moment  be  contended,  that  the 
excessive  secretion  and  discharge  of  mucus  in  these  instances,  de- 
pends on  any  other  cause,  than  the  irritation  of  the  tissue  whence 
it  proceeds;— it  cannot  be  supposed  to  be  connected,  in  the  slight- 
est manner,  with  an  unusual  or  morbid  excess  of  mucus  in  the 
blood.     To  the  same  purport  may  be  adduced  the  facts  of  the 
morbid  alterations  of  the  secretions,  and  the  numerous  pathologi- 
cal secretions  attending  on  especial  diseases.    Every  irritation  of 
a  secerning  organ  or  surface,  is  attended  with  a  vitiation  of  the 
secreted  fluid,  commensurate  with  the  deeree  of  irritAtioni  and 
the  different  eruptive  diseases  have  secretionsof  a  peculiar  cha- 
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racter  formed  in  the  skin.  Ulcers,  which  are  secreting  surfaces, 
will  present  an  immediate  alteration  in  their  secretion,  if  they  be 
irritated,  and  an  inflammation  be  excited  in  them. 

The  above  facts  are  irreconcileable  with  the  doctrine  of  the 
pre-existence  of  the  secreted  humours  in  the  circulating  fluids  and 
are  evidences  that  they  are  the  product  of  the  action  of  the  secret- 
ing organs — formed  in  them,  from  the  elements  contained  in  the 
blood,  and,  consequently,  by  an  action  which  is  formative,  mo- 
lecular, and  of  a  chemical  nature. 

Secretion,  like  nutrition  depends  on  excitement,  and  is  sustain- 
ed by  the  normal  or  common  excitants  maintaining  the  physio- 
logical actions  of  all  the  organism.  It  is  always  an  effect,  and  is 
an  evidence  of  activity  in  the  movements  of  the  secretory  organs. 
Increase  of  secretion  can  never  be  consequential  to  loss  of  ac- 
tivity, to  a  passive  state,  or  the  asthenia  of  an  organ;  it  the^  di- 
minishes in  quantity.  In  those  circumstances  transudatiop  is 
sometimes  mistaken  for  secretion. 

Exhalation  or  transpiration  is  a  phenomenon  somewhat  analo- 
gous to  secretion.  It  is  of  a  simpler  character.  AH  the  surfaces  of 
the  body,  internal  as  well  as  external,  are  the  seat  of  an  exhala- 
tion more  or  less  active.  This  exhalation  consists  almost  entirely 
of  watery  vapour,  slightly  impregnated  with  some  animal  matter. 
The  akin  and  bronchial  mucous  membrane,  manifest  more  espe- 
cially this  phenomenon.  It  is  constant,  though  in  the  usual 
temperature  it  is  not  obvious,  being  insensible;  hence  termed 
insensible  transpiration.  The  pulmonary  exhalation  in  a  low 
temperature,  and  moist  atmosphere,  is  often  visible,  from  its  con- 
densation as  a  vapour  issuing  from  the  mouth.  This  seldom 
occurs  with  the  cutaneous  transpiration,  which  condenses  on  the 
surfaces  when  it  is  not  dissolved  by  the  atmosphere,  and  trickles 
down  the  skin  in  the  form  of  sweat. 

The  quantity  of  the  exhaled  fluids  is  very  considerable.  Nu- 
merous experiments,  from  the  time  of  Sanctorius,  who  devoted 
nearly  his  whole  lifetime  to  the  investigation,  down  to  the  pre- 
sent period,  have  been  made  to  determine  the  exact  amount 
They  present  no  constant  character  in  this  respect;  but  vary 
greatly  from  circumstances.  According  to  the  experiments  of 
Lavosier  and  Seguin.  the  insensible  transpiration  amounts,  in 
the  circumstances  the  most  favourable  to  its  promotion,  to  thirty- 
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two  grains  a  minute,  or  five  pounds  in  twenty-four  hours.*  The 
least  quantity  is  eleven  grains  a  minute,  or  one  pound  eleven 
ounces  in  twenty-four  hours.  The  medium  amount  was  ascer- 
tained  to  be  about  eighteen  grains  a  minute,  of  which  eleven  con- 
sisted of  cutaneous,  and  seven  of  pulmonary  transpiration. 

In  the  digestive  mucous  membranes  transpiration  is  much  less 
active  than  in  the  skin  and  bronchial  mucous  tissue.  In  the  sup- 
pression of  the  discharge  from  these  last,  it  often  augments  great- 
ly, causing  the  diarrhoea  with  copious  watery  stools,  succeeding 
suddenly  from  continued  exposure  to  a  cold  and  damp  atmos- 
phere. It  is  also  excited  by  certain  purgatives,  especially  saline 
purgatives. 

In  the  surfaces  opposite  currents  are  in  this  manner  esUblished, 
introducing  a  variety  of  exterior  matters  into  the  interior  of  the 
economy,  and  ejecting  others  without  it    The  absorbing  current 

or  endosmose,  is  most  active  in  the  alimentary  surface the  ex- 

halent  current  or  exosmose  has  the  ascendency  in  the  skin  and 
respiratory  surface.  > 

By  the  antagonism  of  these  functions  is  maintained  the  balance 
in  the  nutritive  actions  of  the  economy,  the  body  returning,  not- 
withstanding the  constant  additions  it  receives  in  each  twenty- 
four  hours,  nearly  to  the  weight  of  the  preceding  day. 

The  serous  and  cellular  tissues  exhale  a  serosity  which  preserves 
those  tissues  soft,  smooth,  pliable  and  adapted  to  the  motions  of 
the  organs. 

Foreign  substances  introduced  into  the  economy  may  frequent- 
ly be  detected  in  the  exhalations.  Many  odours  are  to  be  perceiv- 
ed in  the  pulmonary  exhalation,  in  the  cavities  of  the  serous  tissues 
when  opened,  and  chemical  agents  reveal  the  presence  of  certain 
saline  substances  in  the  effused  serum. 

Transudation  difiers  from  exhalation. — It  is  less  of  a  vital,and 
more  of  a  physical  result.  All  the  tissues  of  the  economy,  as  all 
natural  agents,  possess  porosity,  and  are  penetrated,  in  different 
degrees,  by  various  fluids,  and  even  solids.  In  absorption,  these 
substances  permeate  the  tissues  urged  by  forces  not  yet  demon- 
strated, but  which  are  imitated  in  the  transmission  of  fluid  and 
solid  matters  by  galvanic  currents.     Exhalation  and  secretion  are 

t 

•  French  weight. 


results  of  analogous  powers,  but  transudation  partakes  of  the  me- 
chanical oozing  of  the  more  fluid  portions  through  the  pores  of 
containing  tissues.  The  cold  sweats  with  pallid  and  algid  skin 
of  the  fainting,  the  dying,  and  the  succumbing  in  the  cold  stages 
of  malignant  diseases,  are  of  this  character.  The  hydropic  effu- 
sions from  obstructions  to  the  course  of  the  circulation,  arise 
also  from  this  cause,  and  arc  unattended  with  any  appearances  of 
morbid  change  in  the  effusing  tissues.  Transudation  is  always 
attended  with  signs  of  a  passive  or  asthenic  condition,  a  want  of 
activity,  and  a  softened  relaxed  state  of  the  tissues.  In  these  re- 
spects it  differs  entirely  from  secretion  and  exhalation,  which 
are  always  active  phenomena. 

Pathoiogical  states — The  secretions  and  exhalations  being 
derived  from  the  blood  by  actions  belonging  to  the  glandular 
organs,  to  the  secreting  and  exhaling  surfaces,  follow  necessarily 
the  deviations  of  those  organs  and  surfaces  from  a  natural  condi- 
tion, and  muet  be  affected  by  varying  states  of  the  sanguine  hu- 
mour. In  this,  as  in  so  many  other  particulars,  secretion  bears 
the  most  striking  analogy  to  nutrition.  The  immediate  cause  of 
the  greater  portion  of  the  pathological  affections  of  nutrition,  as 
connected  with  the  organs,  it  has  been  seen,  is  the  complex  phe- 
nomenon of  irritation,  disturbing  the  order  of  the  molecular  cir- 
culation or  actions  of  the  tissues.  The  same  cause,  as  excited  by 
the  direct  aggression  of  offending  agents,  foreign  to  the  economy, 
by  over-stimulation  of  the  natural  excitants,  or  by  sympathetic 
transmissions  of  a  pathological  irritation  from  other  organs,  is  to 
be  attributed  most  of  the  disordered  states  of  the  secretions. 

The  aberrations  of  the  secretions  from  a  natural  condition  may 
be  placed  under  four  heads.  1.  Simple  increase  of  the  secretion. 
2.  Vitiation,  perversion,  or  alteration  of  its  qualities.  3.  Diminu- 
tion or  entire  suppression.  4.  Its  displacement,  its  error  loci,  or 
appearance  in  a  part  where  it  does  not  belong. 

1.  Increase  of  secretion  unattended  with  change  of  qualities, 
or  but  slightly  altered  in  properties,  results  from  a  simple  in- 
crease of  excitement  of  the  secreting  organ.  Thus,  the  chew- 
ing of  pellitory  root,  by  irritating  the  buccal  mucous  membrane, 
causes  a  copious  flow  of  saliva — any  slight  inflammation  of  the 
t«m^  tJssiiA  nrnHn#»#»q  the  samft  rftsult.  In  light  catarrhs,  is  ob- 
served, an  augmented  secretion  of  the  mucus,  with  increase  of 
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the  aqueous  exhalation  of  the  nasal  and  tracheal  mucous  membrane, 
and  that  of  the  fauces;  the  same  occurs  in  light  forms  of  bronchitis! 
when  the  expectoration  is  copiotis,  and  consists  of  mucus  dissolv- 
ed in  a  thin  serous  fluid;  the  same  is  presented  in  some  diarrhoeas, 
amingfrom  the  action  of  cold  on  the  external  surface;  the  bilious 
wmitings  and  diarrhoea^  common  in  warm  seasons,  appear  to  arise 
from  merely  an  excessive  secretion  of  the  biliary  apparatus. 

«.  Vitiation  or  alteration  of  the  qualities  of  the  secreted  fluid,  is 
produced,  whenever  the  irritation  of  the  secreting  organs  acquires 
a  certain  intensity,  or  passes  into  inflammation.     The  molecular 
ciroulation  of  the  organ  is  denaturalised,  and  the  combinations  of 
the  component  elements  of  the  secretions  no  longer  take  place 
in  their  natural  order,  whence  %re  formed  new  products,  as  is 
seen  iti  nutrition  under  the  same  circumstances.     Numerous  in- 
sUncei  illustrate  the  proposition.     The  saliva,  when  the  buccal 
mucous  tissue  is  inflamed  by  the  action  of  mercury  exhibited  to 
salivation,  diflfei-s  in  its  qualities  and  characters  from  the  natural 
••sretion.  It  is  charged  with  albumen,  becomes  viscous,  is  some- 
times  sanguinolent,  has  an  offensive  odour;  and  these,  with  other 
unnatural  characters  acquire  a  deveiopment  in  correspondence 
with  the  degree  of  inflammataoa  existing. 

The  muom  of  the  nares,  the  fauces,  the  trachea  and  bronchi, 
mamfeats  also  numerous  morbid  deviations  in  the  inflammations 
of  the  muoous  tisaue  which  clothes  them.  It  is  often  puruloid, 
it  exhrWts  various  coloration— there  are  striking  differences  m 
odourand  taste,  it  acquires*  greater  consistency,  containing  fibrin, 
becoming  tenacious,  firm,  and  is  expectorated  with  great  difficulty. 
In  one  inetanoe  of  chronic  bronchitis,  I  saw  it  gelatinous,  resem- 
bling boiled  tendon. 

The  biliary  secreUon  exi)erienoes,  doubtless,  a  variety  of  alter- 
ations, feat  which  are  not  accurately  determined.  In  the  gall- 
bladder  we  find  fluids  of  very  dissimilar  properties.  It  exhibit* 
various  shades  of  yellow  from  a  light  to  a  brown,  is  deep  black- 
green,  and  is  sometimes  a  colouriess  mucus.  Vitiated  bile  was 
formeriy  a  conspicuous  feature  in  the  pathology  of  disease,  and 
with  many,  even  at  the  present  day,  is  regarded  as  deeply  im- 
plicated in  the  production  of  disease.  Yet  it  must  be  confessed 
Aat  w«  have  no  certain,  no  positive  facts  that  can  subsUntiate 
Ae  doctrine,  which  rests  solely  on  conjecture. 
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The  urine  presents  diversified  departures  from  its  natural  pro- 
perties and  characters.  So  intimately  are  these  associated  with 
the  (Pathological  states  of  the  organs,  that  this  secretion  has  been 
more  relied  on,  and  with  greater  propriety  than  any  other,  for 
sure  indications  in  establishing  a  diagnosis  or  prognosis  in  dis- 
eases. In  acute  or  chronic  affections  it  should  always  be  atten- 
tively examined  by  a  judicious  practitioner.  The  specific  changes 
of  this  secretion  are  too  numerous  to  be  pointed  out,  in  detail,  in 
this  place.  It  will  be  sufficient,  t^  remark,  that  the  kidneys  pos- 
sess an  acidifying  process,  by  which  the  simple  elements,  the 
basis  of  acids,  existing  in  the  blood,  appear  as  acids  in  the  urine. 
This  process  becomes  more  active  in  all  acute  inflammatory  dis- 
eases; the  urine  then  is  scant,  its  acid  and  saline  elements 
more  abundant,  and  acids  which  do  not  appear  in  it  in  the  healthy 
state,  are  formed.         •    - 

The  serous  exhalation  has  numerous  anomalies  proceeding  from 
the  inflammation  of  the  serous  tissues.  It  is  sanguinolent,  turbid, 
gelatinous,  loaded  with  plastic  lymph,  and  possesses  other  devia- 
tions.    The  cutaneous  exhalation  is  not  less  irregular. 

The  preceding  instances  are  sufficient  to  establish  the  fact,  that 
inflammatory  irritation  uniformly  and  of  necessity,  occasions  a 
vitiation  of  the  secreted  fluids,  or  an  entire  alteration  of  their 
qualities. 

The  vitiation  of  the  secretions  of  the  alimentary  and  digestive 
orgms,  is  assumed,  by  some  modern  pathologists,  as  one  of  the 
most  important  elements  in  the  class  of  diseases  termed,  by  them, 
idiopathic  fevers,  and  as  justificatory  of  the  lavish  employment,  in 
those  affections,  of  active  purgatives.  This  treatment  is  objected 
to  by  the  advocates  of  the  physiological  doctrine  of  fever,  who  re- 
gard the  idiopathic  fevers  of  the  nosologists  as  inflammatory  irri- 
tations of  some  portion  of  the  mucous  tissue  of  ihe  alimentary 
canal — that  is,  gastro-enterites — and  purgative  medicines  as  irri- 
tants acting  on  a  surfine  already  the  seat  of  an  irritation  destruc- 
tive of  its  functions,  and  threatening  to  its  organization. 

That  the  secretions  are  so  depraved  as  to  acquire  highly  noxious 
properties,  is  most  certainly  a  conjecture  merely — it  has  not  been 
established  by  a  demonstrative  proof,  and  must  not,  therefore,  be 
admitted  as  a  trutii.  nn  which  to  build  a  theory,  or  be  received 
as  the  sanction  of  an  unquestionable  {H'actice.  But  admit  the  fact, 
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and  what  is  the  inference  ?     The  secretions  being  the  product  of 
organs,  the  organs  toust  have  preceded  the  secretions  in  the  de- 
parture from  the  natural  state— and  the  most  important  consider- 
ation in  the  treatment,  is  the  restoration  of  the  organs  to  a  healthy 
state^when  the  secretions  will,  as  a  matter  of  course,  become 
healthy.   But  further,  if  the  denaturalized  secretions  are  capable, 
by  their  irritation  of  the  alimentary  mucous  surfaces,  to  increase 
and  perpetuate  the  morbid  affection,  how  can  drastic  cathartics, 
the  most  intense  irritants  of  the  same  surfaces,  exercise  a  salutary 
operation  ?  will  they  not  be  attended  with  the  same  injurious 
operation  as  these  supposed  irritating  secretions? 

That  the  altered  secretions  are  so  highly  irritating,  and  exer- 
cise  so  deleterious  an  impression,  as  is  assumed  by  those  writers 
for  the  purpose  of  susteiuing  a  favourite  system,  cannot  be  re- 
ceived without  subsUntive  evidence.     We  regard  the  assertion, 
in  Its  full  extent,  sH  most  questionable.  It  is  not  countenanced  by 
what  IS  observed  of  the  secretions  of  other  surfaces.    No  one  ac- 
cuses the  vitiated  secretions  of  acute  and  chronic  bronchitis,  or 
pneumonia,  of  a  participation  in  the  production  of  the  morbid 
condition  attending  these  diseases.     The  great  derangements  of 
the  urinary  secretion,  so  frequent  in  occurrence,  exert  a  very 
slight  influence  on  the  bladder  and  urethra,  except  in  the  case  of 
sabulous  or  calculous  deposits,  which  act  only  mechanically.  But, 
if  morbid  secretions  produce  effects  in  the  surfaces  on  which  they 
are  deposited  of  so  perturbating  a  character,  they  ought  to  be 
more  frequently  manifested  in  the  bladder  and  urethra,  when  the 
urinary  secretion  is  profoundly  altered. 

The  circumstance  most  adverse  to  the  supposition,  is  deduced 
from  the  phenomena  of  intermittent  fevers.  The  febrile  paroxysm 
IS  often  most  intense;  the  secretions  are  profoundly  affected^  yet, 
when  the  paroxysm  terminates,  no  disorder  or  disturbance  in  the 
digestive  organs,  or  alimentary  canal,  or  other  organs,  reveal  the 
potent  energy  of  these  pernicious  secretions,  to  which  so  much 
mischief  is  attributed  in  fevers. 

In  addition  to  the  above  facts,  which  are  special,  the  general 
fact,  or  organic  law,  may  be  cited  in  direct  conflict  with  the  po- 
sition assumed.  Between  an  organ  or  surface,  and  its  product,  a 
relation  always  exists  which  places  them  in  harmony.  The  pro- 
duct of  an  organ,  formed  by  its  action,  and  after  the  mode  of  its 
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vitality  or  being,  cannot  be  possessed  of  properties  very  inimical 
to  that  organ,  and  affect  it  in  an  aggressive  matiner.  The  secretion 
of  an  irritated  organ,  though  denaturalized,  has  merely  followed 
the  aberrations  of  the  organ,  and  is  natural  to  the  organ  in  its 
then  state,  and  we  ought  to  expect,  will  no  more  react  on  it  than 
the  healthy  secretions  do  on  the  organs  which  produce  them. 

Withoth  denying  absolutely  that  the  secretions,  when  they 
have  widely  changed  from  their  normal  composition,  may  pos- 
sess some  irritant  qualities  modifying  the  organic  actions,  yet  we 
must,  before  admitting  the  proposition  to  the  extent  claimed  for 
it,  demand  the  evidences,  that  vitiated  secretions  in  the  alimen- 
tary canal  are  largely  concerned  in  the  pathology  of  fevers.  We 
are  more  inclined  to  regard  it  as  a  mere  conjecture,  to  which 
those,  who  have  been  di'iven  from  the  grounds  they  formerly  ^- 
sumed,  have  now  resorted  to  in  the  defence  of  a  system  they 
have  found  untenable,  but  which  they  canndt  reconcile  them- 
selves to  abandon.  We  too  often  endeavour  to  find  excuses  and 
justification  for  our  errors,  rather  than  to  acknowledge  we  have 
been  deceived,  or  forsake  practices  pursued  for  years  without  de- 
tecting their  impropriety. 

3.  Diminution  and  Suppression. — Irritation  of  an  organ 
passing  into  acute  inflammation,  or  terminating  in  congestion,  oc- 
casions a  sensible  diminution  in  its  secretion,  or  entirely  sus- 
pends it  When  inflammation  assumes  an  intense  character,  the 
circulatory  movements  are  embarrassed,  accumulation  of  red 
blood  to  an  undue  extent  prevails,  the  quantity  and  quality  of 
the  organic  fluid  of  the  affected  organ  are  no  longer  in  their  na- 
tural order,  and  hence  proceed  the  vitiations  heretofore  indicated 
in  nutrition  and  secretion.  This  last  often  is  arrested  entirely. 
Numberless  instances  could  be  adduced  in  proof  of  the  fact.  A 
few  may  sufiice.  In  catarrhs  and  bronchitis  assuming  a  severe 
character,  the  secretion  of  the  nasal  and  bronchial  mucous  mem- 
brane, at  first  copious,  diminishes  with  the  advance  of  the  dis- 
ease, and  finally  ceases.  The  Schneiderian  membrane  is  red,  dry, 
and  painful;  the  cough  is  hard,  without  expectoration,  with  sense 
of  stricture  in  the  chest,  and  embarrassed  breathing. 

The  mucous  membrane  of  the  mouth,  when  acutely  inflamed, 
whether  from  mercurvor  other  causes,  is  unproductive  of  saliva- 
tion.    It  is  turgid,  painful,  ulcerates,  pours  forth  a  sanious  or 
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bloody  fluid,  is  covered  over  with  exudations,  and  someUme* 
sloughs.  % 

Gastritis,  when  intense,  is  attended  with  frequent  efibrts  to  vomit, 
productive  of  great  suffering,  nausea  is  constant,  the  stomach  rejects 
every  thing  presented  to  it,  even  liquids,  except  in  small  quanti- 
ties,  and  very  cold. 

The  bowels  in  enteritis  are  constipated,  from  the  suppression 
of  the  secretion  and  exhalation  of  their  mucous  tissue;  the  at- 
tempts so  frequently  made  to  open  them  by  irritating  cathartics, 
aggravate  the  evil,  maintain  the  inflammation  above  the  point  of 
secretion,  and  urge  the  structural  disorder  on  to  disorganization. 

In  nephritis,  the  secretion  of  urine  is  suppressed,  and  in  acute 
urethritis,  the  secretion  of  the  urethral  membrane  is  dried  up, 
the  canal  is  impervious,  from  the  turgescency  of  the  lining  tis- 
sue, and  the  urine  cannot  be  excreted— it  is  a  cause  of  retention. 
Congestion  of  ikp  tissues  equally  destroys,  with  inflammation, 
the  secretions  of  which  they  are  the  seats.  This  state  ensues  fre- 
quently from  slight  irritation,  before  inflammation  is  developed. 
It  invades  suddenly,  and  disappears  rapidly.  All  the  vascular  or- 
gans and  tissues  are  subject  to  the  occurrenw  of  congestion and 

its  uniform  consequence  is  suspension  of  their  functions.-.^d  the 
secreting  surfaces  are  dry. 

4.  Displacement  or  occurrence  of  a  secretion  from  an  organ 
or  surface  where  it  does  not  b§iong.-^Th'is  circumsUnce  is  rare^ 
but  has  been  observed  in  some  extraordinary  cases.  The  urine  is  the 
secretion  which  has  chiefly  presented  this  anomaly.  It  is  the  pa- 
ruria  erratica  of  Good.  The  urine  has  been  seen  to  be  discharged 
from  the  salivary  glands,  the  skin,  nipples,  ear,  &c.  A  most  re- 
markable case  of  this  kind  was  published  by  Dr.  S.  Arnold,  in 
the  American  Journal  of  the  Medical  Sciences,  Vol.  I. 

« 

^  Sectiow  IV. — •/Animal  Temperature. 

Animals  possess  the  faculty  of  generating  heat,  and  of  main- 
taining their  proper  temperature,  unaffected,  except  in  great  ex- 
tremes, by  the  temperature  of  the  mediums  surrounding  them. 
The  term  animal  heat,  or  animal  temperature,  designates  the 
caloric  evolved  in  this  manner.  The  degree  of  animal  temperature 
varies  very  considerably  in  the  different  classes,  orders,  and 


species  of  animals.  It  is  not  always  uniform  in  the  same  animal, 
but  suffers  changes  from  circumstances  that  modify  the  phenomena 
of  its  life  or  vital  activity. 

The  mediums  in  which  animals  live,  are  almost  constantly  of 
less  temperature  than  the  animals  themselves;  and  hence  they  are 
incessantly  losing  their  caloric.  The  production  of  heat  is,  con- 
sequently, unintermitting  in  the  animal  organism-^is  connected 
with  those  movements  or  actions,  that  are  essentially  vital.  The 
two  are  intimately  associated;  they  invariably  run  together.  The 
animals  that  exhibit  the  highest  manifestations  of  vital  activity, 
in  whom  the  actions  of  life  are  the  most  numerous  and  rapid, 
possess  the  most  elevated  temperature,  generate  heat  with  the 
greatest  rapidity,  and  resist  most  flrmly  the  changes  of  external 
temperature — such  are  the  two  first  classes,  mammalia  and  birds. 
But  even  those  animals  which,  from  their  lower  temperature,  are 
called,  not  very  correctly,  by  naturalists,  cold-blooded  animals, 
such  as  reptiles,  flshes,  the  crustaeiss,  insects,  molusca,  and  worms, 
possess  also  their  proper  temperature,  though  it  varies  with  greater 
facility  from  the  fluctuations  of  the  temperature  of  the  external 
medium. 

The  power  of  producing  beat  and  maintaining  the  temperature, 
varies  considerably  amongst  the  mammalia.  With  some  it  is  much 
feebler  than  with  others.  The  marmot,  the  bat,  and  some  others, 
are  so  much  affected  by  the  external  temperature,  that  all  their 
faculties  of  life,  the  manifestation  of  vital  activity  are  suspended, 
when  it  approaches  the  point  of  congelation,  and  at  a  few  degrees 
below  zero  they  are  frozen.  Others,  on  the  contrary,  as  the  rein- 
deer, the  white  polar  bear,  the  polar  fox,  resist  even  20,  30y 
and  40®  below  zero. 

A  temperature  considerably  above  animal  heat,  augments  but 
slightly  the  heat  of  the  body.  At  most  it  does  not  acquire  more 
than  four  or  six  degrees.  Experimenters  have  exposed  them- 
selves to  as  high  a  temperature  as  250*  F.  without  experiencing 
injury.  A  faculty  or  means  is  consequently  possessed  by  animals, 
which  enables  thenrr  to  maintain  their  proper  temperature,  when 
exposed  in  mediums  of  excessive  heat.  This  faculty  is  connected 
with  the  evaporation  of  the  aqueous  portion  of  the  fluids  con- 
stantly exhaled  from  the  surface  of  the  lungs,  and  the  exterior  of 

the  body. 
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The  increased  evaporation  of  the  fluids  neutralizes  the  excess 
of  caloric,  or  carries  it  off  in  a  latent  state,  and  thus  prevents  the 
augmentation  of  the  temperature  of  the  body.  A  very  elevated 
temperature  could  not  be  borne  with  impunity  for  a  considerable 
period,  as  the  means  of  preserving  the  proper  heat  of  the  body 
would,  before  long,  be  exhausted,  and  the  disorganizing  influence 
of  caloric  could  not  be  resisted. 

The  production  of  heat  in  the  animal  organism,  has  attracted  a 
large  share  of  attention  amongst  physiologists,  and  numerous  hy- 
potheses have,  at  various  times,  been  proposed  to  explain  this 
phenomenon.  They  have  all,  more  or  less,  been  founded  on  the 
prevalent  doctrine  of  the  day,  with  respect  to  heat— and,  from 
the  very  nature  of  the  subject,  the  indissoluble  connexion  between 
them,  the  cause  of  animal  temperature  can  be  elucidated  satis- 
factorily, only  when  the  theory  of  caloric  is  thoroughly  developed. 
The  facts  of  animal  temperature  belong  almost  entirely  to  the 
category  of  the  facts  of  caloric;  they  are  attached  to  the  facts  of 
vitality  rather  incidentally,  and  as  consequences,  than  in  chief. 

Before  proceeding  to  the  investigation  of  the  cause  of  animal 
temperature,  it  will  be  necessary  to  premise  the  general  facts  of 
caloric,  as  they  are  known  at  the  present  period;  for  it  is  on  these 
facts  that  must  repose  a  consistent  doctrine  for  the  explanation  of 
this  phenomenon. 

1.  Heat  and  combustion,  phenomena  so  well  understood,  it 
18  not  necessary  they  should  be  defined,  are  ascribed  to  the  agency 
of  a  cause  which  is  named  caloric.  The  nature  of  this  agent  is 
wholly  unknown,  and  all  that  we  do  know,  and  probably  are 
capable  of  knowing  respecting  it,  are  the  effects  or  phenomena  it 
originates. 

It  is  usually  assumed  as  an  hypothesis,  that  caloric  is  a  material 
fluid;  but  of  a  tenuity  so  inappreciable,  as  to  escape  every  means 
of  detection  by  our  proper  senses.  Its  particles  are  supposed  to 
be  endowed  with  indefinite  idio-repulsiye  powers,  and  distributed 
amongst  the  particles  of  ponderable  matter,  modify  cohesive  at- 
traction, producing  the  various  forms  of  gaseous  liquid  and  solid, 
that  matter  possesses. 

This  hypothesis  very  happily  explains  a  number  of  the  pheno- 
mena depending  on  caloric,  but  there  are  some  facU  which  it  does 
not  meet,  and  which  cannot  be  solved  by  its  application  to  them. 
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The  heat  produced  by  friction,  by  percussion,  and  by  some  che- 
mical changes,  are  of  this  character. 

It  is  therefore  to  be  understood,  that  in  adopting  this  idea  of 
caloric,  it  is  to  be  viewed  in  no  other  light,  than  as  a  mere  hypo- 
thesis— that  it  is  not  a  demonstrated  theory,  and  we  must  not 
suffer  it  to  influence  too  far  our  reasonings  on  the  phenomena  of 
caloric. 

Another  hypothesis  that  has  been  proposed  in  explanation  of 
caloric,  denies  entirely  its  materiality,  and  accounts  for  its  phe- 
nomena on  the  supposition  of  a  vibratory  or  undulating  motion 
in  the  particles  of  bodies.  The  principal  advocate  of  this  doc- 
trine was  Sir  Humphrey  Davy,  whose  deservedly  celebrated 
name  stamps  a  value  on  the  opinions  he  adopted. 

2.  Caloric  in  a  state  of  activity,  or  free  caloric,  gives  origin  to 
a  variety  of  phenomena,  as  the  sensation  of  heat,  combustion,  ex- 
pansion, the  conversion  of  solids  into  liquids,  and  fluids  into 
gases,  and,  in  organic  bodies,  excites  and  maintains  those  move- 
ments or  actions  of  which  life  consists. 

-  3.  Whenever  caloric  is  put  into  action,  or  manifests  pheno- 
mena, there  is  always  movement  or  change  in  the  particles  or 
atoms  of  bodies.  All  the  movements  of  the  molecules  of  bodies, 
causing  change  of  state,  are  attended  with  change  of  temperature, 
and  combustion  is  no  more  than  a  result  of  this  movement,  that 
is,  **  an  adventitious  accidental  accessory  to  chemical  combination 
or  decomposition,  or  the  internal  motions  of  the  particles  of  bo- 
dies, tending  to  arrange  them  in  a  new  chemical  constitution." 

4.  Heat  or  caloric  in  activity  is  distributed  amongst  surround- 
ing bodies  until  they  acquire  the  same  temperature.  This  distri- 
bution results  from  the  radiation  of  heat,  from  its  conduction  or 
its  transmission  through  solids,  and  from  the  circulation -it  esta- 
blishes in  fluids. 

5.  Bodies  differ  as  to  their  power  of  conducting  heat.  Fluids 
possess  it  only  in  a  very  low  degree.  All  soft,  porous  bodies, 
whose  interstices  are  filled  with  air  or  fluids,  are  bad  conductors, 
and  animal  bodies  while  living  being  imbued  with  liquids  belong 
to  the  class  of  imperfect  conductors. 

6.  The  capacity  of  bodies  for  heat  differs,  but  as  MM.  Petit 
and  Dulong  remark, "  the  attempts  hitherto  made  to  discover 
some  laws  in  the  specific  heats  of  bodies  have  been  entirely  un- 
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succewfol."  The  inaccuracy  of  the  measurement  is  so  great  that 
very  httle  reliance  is  to  be  placed  on  the  usu»l  statements  of  the 
•pecHfc  heats  of  bodies.  Those  only  which  may  be  regarded  as 
meptioos,  and  which  can  be  received  with  confidence,  are  the 
few  observations  of  Lavoisier  and  Laplace,  and  those  of  MM. 
Delaroche  and  Berard,  and  MM.  Clement  and  Desormes  for  the 
elastic  fluids. 

Having  premised  tho  preceding  general  facts  in  relation  to  our 
knowledge  of  caloric,  we  are  prepared  to  examine  the  production 
01  heat  m  animals. 

The  doctrine  of  animal  temperature  the  most  accredited,  if  not 
exclusively  adopted  at  present  by  physiologists,  is  that  of  Craw- 
ford, or  some  modification  of  it.     According  to  this  theory,  ani- 
mal heat  is  generated  in  the  lungs  by  the  process  of  respiration, 
and  from  this  source  is  diffused  by  the  circulation  throughout 
the  animal  economy.  The  cause  immediately  productive  of  heat, 
m  the  process  of  respiration,  is  asserted  to  be  the  combination  of 
the  oxygen  of  the  air  with  the  carbon  of  the  blood,  and  conse- 
quent formation  of  carbonic  acid  gas.  Now,  it  is  stated  by  Craw- 
ford that  the  specific  heat  of  oxygen  is  very  considerably  greater 
than  that  of  carbonic  acid,  and,  of  cou«e,  when  oxygen  com- 
bines with  carbon,  an  extrication  of  heat  must  necessarily  ensue. 
The  amount  of  heat,  to  correspond  with  Crawford's  ratio  of  spe- 
cific heats  of  oxygen  and  carbon,  that  would  thus  be  disengagrf 
m  the  lungs,  if  not  neutralized  and  rendered  latent,  would  have 
been  «ufficient  to  have  produced  a  red  heat  in  iron.    By  the  ex- 
periments of  Crawford,  the  specific  heat  of  air  being  sixty,  that 
of  oxygen  was  2.65,  while  carbonic  acid  gas  was  0.586.    The 
whole  theory  of  Crawford,  it  is  apparent,  rests  entirely  on  this 
fact,  and  if  he  has  committed  an  error  in  this  respect,  the  fabric 
he  has  built  on  it  must  fall.     Now,  the  later,  and  far  more  accu- 
rate experiments  of  MM.  Delaroche  and  Berard,and  of  Clement 
and  Desormes,  performed  independent  of  each  other,  with  inge- 
nious and  well-contrived  apparatus  and  different  processes,  have 
shown  the  calculations  and  results  of  Crawford  to  be  entirely  er 
roneous      It  is  to  be  remarked  that  these  experiments  were  not 
undertaken  with  any  reference  to  the  statements  of  Crawford,  or 
■n  connexion  with  any  physiological  views,  but  simply  to  ascer- 
tain the  specific  heats  of  the  different  gases  by  experimenU  of 
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the  most  conclusive  character.  From  the  extensive  observations 
of  these  philosophers,  it  results,  that  the  specific  heat  of  carbonic 
acid  is,  according  to  Clement  and  Desormes,  from  which  Berard 
and  Delaroche  diflfer  only  by  some  fractions,  0.987,  and  that  of 
oxygen,  0.9000,  that  is,  the  specific  heat  of  carbonic  acid  instead 
of  being,  as  Crawford  makes  it,  four  times  less  than  that  of  oxy- 
gen, is  a  fraction  greater.  On  the  principles  of  Crawford's  theory, 
in  the  process  of  respiration  there  can  be  no  material  change  of 
temperature,  and  instead  of  a  development  of  heat,  it  is  rather  a 
diminution  of  temperature  that  would  occur. 

The  doctrine  of  Crawford  thus  destroyed  in  its  fundamental 
proposition,  falls  into  ruin ;  and  in  its  overthrow,  carries  with  it 
all  the  modifications  of  which  it  served  as  the  basis. 

The  invalidity  of  the  theory  of  Crawford,  which  is  no  longer 
applicable  to  a  solution  of  the  phenomena  it  attempts  to  explain, 
forces  us  to  look  for  some  other  source  for  the  production  of  ani- 
mal heat. 

Mr.  Brodie  a  few  years  past,  from  having  observed  that  those 
animals  killed  by  poison,  or  which  had  the  spinal  cord  destroyed 
for  the  purpose  of  depriving  the  animal  of  all  sensorial  infiuencoy 
Cooled  more  rapidly  than  others  in  which  the  nervous  system 
was  uninjured,  arrived  at  the  conclusion,  that  the  temperature  of 
warm-blooded  animals  is  considerably  under  the  influence  of  the 
nervous  system. 

The  experiments  of  Mr.  Brodie,  by  no  means  very  conclusive, 
have  been  repeated  and  varied  by  Dr.  Holland,  who  details  the 
particulars  in  his  work  on  the  '^  Lawli  of  Organic  Life,"  and 
have  proved,  when  brought  to  the  test,  to  be  incorrect  and  de- 
fective. No  facts  have,  therefore,  as  yet,  been  adduced  to  show 
that  the  nervous  system  exercises  any  other  influence  on  animal 
temperature,  than  that  of  other  organs  important  to  the  whole 
economy,  and  whose  lesions  afiect  more  or  less  the  organic  actions 
of  the  general  organism. 

The  insufliciency  of  the  doctrines  heretofore  proposed,  for  the 
explanation  of  animal  heat^  is  too  obvious  to  admit  of  contradic- 
tion, and  it  will  be  necessary  to  indicate  another  source  whence 
it  may  proceed. 

In  the  propositions  on  caloric,  it  was  there  stated  as  an  axiom, 
that  all  movements  of  the  molecules  of  bodies,  or  a  change  in 
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their  state,  are  attended  with  change  of  temperature.  This  law 
is  universal.  Now,  the  actions  of  organized  beings,  which  are 
termed  vital  actions,  or  organic  actions,  are  always  formative, 
consist  essentially  in  changes  in  the  state  of  the  molecules  com- 
posmg  the  tissues,  or  are  a  molecular  composition  and  a  decom- 
position. This  action,  which  is  common  to  every  organized  being, 
must  come  under  the  general  law  of  caloric,  that  every  move- 
ment of  the  molecules  of  a  body,  or  a  change  of  their  state,  is 
attended  with  change  of  temperature. 

Animal  heat  in  this  view,  is  an  effect,  an  attendant  on  the  or- 
ganic actions;  is  produced  as  a  consequence  of  the  molecular  ac- 
tions and  reactions  incessantly  taking  place,  while  vitality  con- 
tinues, and  which  are  in  reality  the  vital  actions. 

If  the  view  taken  be  correct,  animal  temperature  will  always 
accord  with  the  activity  of  the  organic  actions  in  any  individual, 
and  It  will  consequently  be  a  standard  or  measure  of  the  force  of 
those  actions  in  that  individual,  compared  with  itself  at  different 
times,  or  with  other  individuals  of  the  species.    Organized  bodies 
differing  very  materially  from  each  other,  not  only  in  their  orga- 
nization, but  in  the  elements  of  which  they  are  constituted,  and 
the  specific  caloric  of  all  bodies  having  relation  to  the  weight  and 
nature  of  their  atoms,  the  organic  or  vital  actions  of  animals  dif- 
ferently constituted,  ought  to  produce,  on  the  theory  proposed,  a 
temperature  specific  for  each  species,  and  this  is  proved  by  ob- 
servation to  be  really  the  fact. 

Upon  the  same  principles,  the  specific  heat  of  animals,  whose 
organism  is  the  most  complex,  whose  organic  actions  are  the  most 
intense,  whose  changes  are  the  most  rapid,  and  the  atoms  of  whose 
elements  possess  the  highest  specific  ^mz;i7y  should  manifest  the 
highest  temperature.     Now,  all  these  conditions  belong  to  the 
class  of  animals  that  are  called  warm-blooded,  in  which  fibrin  and 
the  red  globules  of  blood  prevail  more  than  in  any  other  animals 
From  the  same  principles  it  should  follow,  that  animal  heat 
should  be  highest  in  those  portions  of  the  body  where  the  organic 
actions  are  most  active;  and  should  augment  with  the  increment 
of  the  organic  actions.    Now  the  lungs,  the  seat  of  the  molecular 
actions  constituting  respiration,  the  liver,  pancreas,  kidneys,  the 
stomach,  the  intestines,  &c.;  the  seats  of  the  active  molecular 
changes  of  secretion,  digestion,  chylification,  fecation,  &c.  should 
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necessarily  develope  change  of  temperature  in  the  highest  degree; 
and  it  is  in  the  chest  on  the  diaphragm,  and  the  upper  portion 
of  the  abdomen  under  the  diaphragm,  that  the  thermometer  mani- 
fests the  highest  degree  of  animal  heat.  It  is  lowest  in  the  extre- 
mities, where  the  molecular  movements  of  composition  and  de- 
composition, or  change  of  state,  are  the  feeblest.      " 

Pathological  states. — The  animal  temperature  varies  from 
pathological  conditions  of  the  organism.  This  must  be  a  neces- 
sary result,  from  its  dependance  on  the  organic  actions.  If  disen- 
gaged in  the  changes  effected  by  those  actions,  as  has  been  just 
inferred,  it  must  follow  them  in  all  their  changes;  and  observa- 
tion shows  a  perfect  accordance  between  the  degree  of  animal 
temperature  and  the  activity  of  the  organic  actions. 
.  The  animal  temperature  presents  three  variations  from  the  nor- 
mal standard.  It  rises  above,  sinks  below  it,  or  is  unequally  dis- 
tributed. 

The  first  is  manifested  in  all  acute  inflammations :  when  they 
are  external  we  have  the  evidence  of  a  corresponding  augmenta- 
tion of  temperature  in  the  inflamed  part.  It  is  seen  in  whitlow 
or  felon — in  furunculus — in  anthrax — in  erysipelas.  A  very  local 
or  limited  inflammation  does  not  affect  the  temperature  generally 
— the  alteration  is  confined  to  the  part  affected. 

The  phlegmasiae,  in  their  state  of  acuity,  are  productive  of  in- 
creased temperature,  which  is  diffused,  when  they  excite  fever. 

Increase  of  animal  temperature  is  the  most  prominent  character 
of  fever.  It  is  this,  which  in  all  languages  has  led  to  the  adoption 
of  the  name  designating  that  phenomenon.  If  the  theory  of  ani- 
mal heat  that  has  been  proposed  should  be  adopted  as  correct,  it 
will  tend  to  determine  the  nature  of  fever,  a  question  so  long 
vexed  in  medicine.  This  state  would  then  be  regarded  as  the  re- 
sult of  an  over-excited  state  of  the  organic  actions,  and  places 
fever  in  a  dependancy  on  a  state  of  inflammatory  irritation;  or 
makes  it,  in  other  words,  a  mere  symptom  of  that  condition. 
Acute  inflammations  are  productive  of  increased  temperature  in 
the  part  inflamed;  the  recognised  phlegmasiae,  or  internal  inflam- 
mations, when  acute,  excite  fever;  and  the  direct,  logical  de- 
duction, therefore,  is,  that  fever,  in  all  cases,  unless  the  contrary 
be  absolutely  shown,  is  a  result,  or  symptom,  of  inflammatory  ir- 
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ritotion,  though  its  seat  may  not  be  as  decidedly  recognisable  as 
in  the  well-established  phlegmasiae. 

To  the  production  of  febrile  heat  several  circumstances  concur. 
The  internal  inflammatory  irritation  gives  necessarily  evolution 
to  heat,  of  which  a  consciousness  exists  in  the  sensations  of  the 
individual,  and  the  instinctive  demand  for  cold  drinks.  But  the 
material  of  the  body  being  a  bad  conductor  of  heat,  it  cannot  be 
diffused  by  a  mere  conducting  process  throughout  the  economy. 
Now,  the  blood  which  circulates  in  large  quantity  in  the  internal 
irritated  organs,  must  acquire  the  temperature  of  those  organs, 
elevating  it  two,  three,  or  more  degrees  above  its  normal  stand- 
ard. This  blood  passing  into  the  circulation  is  diffused  throughout 
the  economy  with  its  increased  temperature,  which  it  communi- 
cates to  the  organs  which  it  permeates  and  traverses.  The  gene- 
ral temperature  is  thus  augmented,  whilst  heat  continues  to  be 
evolved  in  the  interior,  and  the  centrifugal  movement  of  the  blood 
is  not  arrested. 

The  blood,  besides,  from  its  augmented  temperature,  is  render- 
ed more  stimulant,  more  excitant  to  the  organs,  and,  as  it  pene- 
trates them,  quickens  the  organic  actions,  and  io  this  manner 
more  caloric  is  evolved  than  in  a  natural  state. 

Another  cause  augmenting  the  animal  temperature  in  fever,  is 
the  suspension  of  the  secretions,  and  especially  the  cutaneous 
transpiration,  which  neutralizes  or  carries  off  a  considerable  por- 
tion of  the  heat  generated  in  the  economy. 

The  heat  of  fever  may  then  be  attributed  to  three  causes — 
Ist,  an  internal  inHammatory  irritation  evolving  an  excess  of  ca- 
loric, which  is  conveyed  and  diffused  by  the  circulating  fluid 
throughout  the  organism;  2d,  to  a  general  augmentation  of  the 
organic  actions  arising  from  the  more  stimulaat  energy  posisessed 
by  the  sanguine  fluid;  3d,  from  the  suppressioa  of  the  secretions 
and  transpiration  of  the  external  and  internal  surfaces^  which  no 
longer  neutralize  the  caloric  evolved,  or  render  it  latent 

Diminution  of  the  animal  temperature  below  the  normal 
standard,  is  an  occurrence  nearly  as  familiar  as  its  augmentation. 
It  is  the  character  of  the  state  precursory  in  fever — the  cold  stage 
or  period  of  chill — preceding  the  reaction  of  which  fever  essen- 
tially exists;  it  is  the  distinguishing  feature  of  the  algid  inter- 
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weV/cn/,  or  cold  plague  of  the  southern  states;  it  is  a  predominant 
symptom  of  spasmodic  cholera;  it  attends  on  acute  attacks  of  ne- 
phritic pains;  of  spasmodic  colic;  spasms  of  the  stomach;  and  in 
all  Oflfses  of  extreme  internal  congestions. 

To  all  of  these  affections^  so  different  from  each  other,  a  com- 
mon circumstance  belAigs.  The  movement  of  the  sanguine  fluid 
is  centripetal  (  it  concentres  towaras  an  internal  organ  labouring 
under  excitement^  in  which  the  vital  energies  of  the  organism  are 
concentrated,  and  whose  organic  actions  are  exuberantly  deve- 
loped. As  a  consequence  of  this  state  of  things,  the  external  sur- 
face is  exhausted  of  its  sanguine  fluid,  its  vital  energies  are  pr^- 
trated,  and  its  organic  actions,  or  movements  of  life,  enfl^bled  to 
the  lowest  grade.  Hence  its  algidness,  its  palor^  its  defective  sen- 
sibility and  excitability;  while  at  the  same  time,  in  the  suffering 
internal  surfaces  and  organs,  there  exists  a  sense  of  burning  heat ; 
they  are  the  seat  of  acute  sensibility,  and  manifest  often  an  ex- 
cessive irritability. 

The  animal  heat  falls  below  the  natural  temperature  under  cir- 
cumstances different  from  the  preceding.  A  Universal  coldness 
pervades  the  frame,  internally  as  well  as  externally;  the  breath 
returns  chilled  from  the  lungs;  exhaustion  prevails  in  all  the  or- 
gans; the  powers  of  life  are  ebbing  to  a  close;  and  the  organic  or 
molecular  actions  generative  of  heat  are  reduced  almost  to  extinc- 
tion. It  is  the  state  the  precursor  to  dissolution  in  many  cases  of 
malignant  or  ataxic  fevers  of  various  forms,  or  proceeding  from 
the  action  of  animal  and  other  deadly  poisons,  destroying  the 
vitality  of  the  blood,  and  existing  in  other  cases  attended  with 
sudden  general  exhaustion  of  the  vital  energies^ 

In  the  first  class  of  cases,  the  skin,  in  tl^  greater  number,  is 
either  dry^or  merely  moist;  while  in  the  last  it  is  generally  bath- 
ed with  a  profuse  and  clammy  moisture,  apparently  the  leakage 
t)f  the  aqueous  portion  of  the  blood  through  the  porous  structure 
of  the  surface,  separating  from  the  other  constituents  of  that  fluid 
in  the  extinction  of  its  vital  affinities. 

The  wnequal  distSribution  of  the  animal  temperature  is  a  fre- 
quent occurrence  in  disease.  In  acute  cerebral  affections  the  head 
is  hot,  and  the  extremities  are  cold.  When  acute  inflammation  of 
the  abdominal  viscera  are  present,  when  patients  labour  ander 
«OBie  of  the  forms  of  gastro-enterites,  the  abdomen  jiossesses  %n 
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elevation  of  temperature  superior  to  that  of  any  other  portion. 
I  have  observed  the  same  fact  as  to  the  thorax  in  affections  of  the 
lungs.  Ataxic  fevers,  which  are  so  frequently  complicated  gas- 
tro-enterites,  exhibit  the  same  disproportion  in  the  temperature, 
the  head  or  abdomen  being  the  parts  of  excessive  heat. 

In  all  these  facts,  it  is  to  be  observed",  l^t,  that  the  develop- 
ment of  heat  corresponds  exllfetly  with  the  degree  or  extent  of 
the  organic  or  nutritive  actions,  or  the  molecular  movements  of 
composition  and  decomposition,  existing  between  the  solid  and 
fluid  elements  of  the  organism,  which  are  vital  actions;  and  2d, 
that  excess  of  temperature  beyond  the  normal  degree  is  found  in 
the  immediate  vicinity  of  the  organ  or  tissue  the  seat  of  the  in- 
ordinate and  exalted  movements  of  the  organic  actions;  and  3d, 
from  these  is  derived  the  conclusion,  that  the  animal  tempera- 
ture is  a  measure  of  the  activity  of  the  organic  actions,  and  an  in- 
dication of  the  treatment  to  be  pursued. 


CHAPTER  VL  ^ 

Connexions  of  the  Organs. 

The  animal  organism  is  a  mechanism  of  exceedingly  complex 
structure  and  arrangement;  it  displays  a  vast  diversity  of  pheno- 
mena; and  executes  numerous  and  dissimilar  functions.  The  pre- 
ceding investigation  announces  this  result.  Primary  elements, 
having  each  its  specific  properties,  are  the  basis  of  its  structure; 
assuming  definite  forms,  they  present  peculiar  arrangements;  the 
tissues  constructed  of  them  possess  each  its  separate  and  distinct 
characters  and  nature;  and  the  organs  composed  of  these,  perform 
each  a  specific  office,  have  each  its  own  mode  of  being,  are  called 
into,  and  maintained  in  action,  each  by  its  peculiar  and  appro- 
priate excitants,  and  are  influenced  each  to  a  certain  extent  by 
specific  modifiers. 

"  The  organs,  by  this  independence,  approach  in  some  degree  to 
the  character  of  distinct  animals.     The  animals  of  simplest  form 
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manifest  a  perfect  independence  of  one  portion  to  another;  each 
part  containing  in  itself  all  the  requisites  of  its  vitality,  and  being 
capable  of  becoming  a  separate  being.  Plants  also  manifest  to  a 
great  extent  an  exemption  from  a  dependancy  of  one  part  on  an- 
other— and  when  these  parts  are  separated,  they  are  capable  of 
continuing  their  existence  as  distinct  individuals.  Plants  are  in 
reality  an  aggregation  of  individuals,  merely  united  to  a  common 
trunk,,  but  not  depending  for  existence  on  each  other. 

Notwithstanding  the  great  diversity  in  the  structure,  vital  force, 
and  functions  of  the  organs,  yet  they  are  not,  in  the  aninials  ele- 
^  vated  in  the  scale  of  organization,  wholly  independent  They  are 
most  intimately  associated — one  organ  and  its  function  are  made 
subservient  tcLanother  organ  and  its  function — a  consensus  pre- 
vails throughout  the  organism,  bestowing  on  so  many  and  various 
parts  a  harmony  of  co-operation  to  a  single  end,  and  a  unity  of 
individual  existence.  The  more  elevated  is  the  rank  of  the  being 
in  the  animal  ^^le,  the  more  complex  is  its  organization,  the 
more  entirely  does  this  mutuality  of  dependance  prevail.  No  one 
organ  can  experience  any  important  modification  in  its  mode  of 
being,  or  its  faculties,  without  influencing  or  involving  in  its  own 
aberrations  the  condition  and  faculties  of  other  organs,  and  the 
death  or  disorganization  of  one  organ  must  of  necessity  entail  the 
death  of  all. 

This  close  association  allying  the  organs  in  a  common  bond  of 
union,  this  general  consensus  pervading  the  animal  economy,  by 
which  the  modifying  impressions,  actions,  and  condition  of  one 
organ,  whether  physiological  or  pathological,  are  transmitted  and 
rendered  common  to  other  organs,  implies  some  means  by  which 
this  connexion  and  transmission  are  established  and  maintained. 
What  these  are,  in  what  consists  this  connexion  of  the  organs, 
are  the  subjects  that  now  place  themselves  before  us  for  investi- 
gation. 

In  taking  a  survey  of  the  organs  and  functions  of  the  economy, 
the  relations  and  connexions  existing  between  them,  their  modes 
of  influencing  each  other,  may  clearly  be  referred  to  two  classes: 
1st  Functional  relations  or  connexions,  arising  from  the  neces- 
sity of  the  functional  actions  of  the  organs  in  every  act  of  life: 
and  3d.  Sympathetic  relations  or  connexions;  or  the  influence  ex- 
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ereised  hn  one  oiigan  on  another  independent  of  its  fqoiCtiQlPi^} 
acts  or  of  a  mechanical  operation. 

Beaidea  the  above  connexions,  the  organs  exert  oAen  an  influ- 
ence on  each  other,  which  is  entirely  mechanical  or  physio^^ 
Thus  the  stomach,  when  over-distended  with  flatus  or  food,  prc^ 
sents  an  obstacle  to  the  descent  of  the  diaphragm  in  respiration^ 
and  occasions  a  sense  of  siifibcalion.  This  is  more  especially  ejr 
perienced  in  organic  diseases  of  the  heart,  pericardial  dropsy,  hy- 
drothorax,  and  when  the  lungs  are  in  a  state  of  solidification. 
The  pressure  of  the  distended  uterus  exercises  a  mechanical  op^ 
ration,  deranging  often  the  circulation  of  the  lower  extremities, 
the  functions  of  the  bladder,  of  the  abdominal,  and  even  thoracic 
viscera,  more  particularly  when  in  a  morbid  condUion. 

The  muscular  organs  exhibit  many  instances  oi  this  mechani-  , 
cal  influence,  especially  in  the  pathological  state.  The  movf^ 
ments  of  the  muscles  when  the  aponeuroses  covering  them  are 
inflamed,  as  in  rheumatism,  cause  most  severe^pain,  which  h^ 
led  to  a  supposition  that  the  muscles  themselves  are  afiected  in 
that  disease.  The  motions  of  the  chest  in  respiration,  coughing, 
&c.  when  the  pleurae  are  attacked  with  inflammation,  aggravate 
highly  the  sufierings  of  the  patient,  and  increase  the  disease. 
Nature  interferes  for  the  benefit  of  the  economy,  and  the  thora- 
cic movements  are  suspended — respiration  is  accomplished  by 
the  diaphragm  and  abdominal  muscles  exclusively.  .  It  is  the 
movement  of  the  diaphragm,  the  action  of  which  cannot  be  dis^ 
pensed  with  in  respiration,  that  renders  diaphragmatic  pleurisy 
so  formidable  an  aflection,  and  so  terribly  distressing  to  the 
patient.  .  * 

The  abdominal  muscles  ofi*er  similar  examples.  In  peritoneal 
inflammation  the  pressure  from  the  contraction  of  the  oINcles 
heightens  the  sufferings  of  the  patient.  To  relieve  himself  from 
this  cause  of  pain,  the  lower  extremities  are  drawn  up  to  admit 
of  the  relaxation  of  the  muscles  of  the  abdomen.  For  the  same 
object  they  do  not  participate  in  respiration,  which  is  then  chiefly 
performed  by  the  muscles  of  the  thorax.  Precisely  for  the  same 
purpose,  in  intestinal  peritonitis,  the  peristaltic  movements  of  the 
intestines,  which,  in  the  altered  condition  of  the  peritoneum, 
would  prove  injurious,  is  suspended,  and  costiveness  prevails. 
The  violent  movement  of  the  intestines  excited  by  active  purga- 
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tivea,  is  thus  shown  to  be  counter-indicated,  and  shotjd  not  be 
employed.  •  ,  .^v 

Muscular  contraction  exerts  an  influence  over  the  circulation. 
It  propels  the  blood  with  greater  ripidity  into  the  larger  vessels^ 
and  throws  it  consequently  in  greater  quantity,  and  in  a  more 
rapid  manner  into  the  heart  and  respiratory  apparatus.  Hence  rch 
sults  the  inconvenience,  the  distress,  the  aggravation  of  all  the 
symptoms  in  patients  labouring  under  organic  disease  of  the 
heart;  or  when  the  capacity  of  the  lungs  is  diminished  by  tuber- 
cular development,  by  hepatization,  or  by  effusion  into  the  pleurse 
from  all  exertions.  The  indiscriminate  recommendation  of  active 
exercise  in  pulmonary  affections,  and  diseases  attended  with  pul- 
monary symptoms,  is  often  productive  of  much  mischief. 

The  circulation  manifests  some  mechanical  influences.  This 
is  evidenced  in  the  effect  of  position  on  inflamed  parts.  Whan 
depending,  so  that  gravity  prevents  the  more  speedy  return  of 
Uie  blood,  the  disease  is  more  severe  and  more  difficult  of  cure. 
It  often  suffices,  by  relieving  the  circulation  by  a  change  of  the 
position,  for  the  local  affection  to  be  dispersed. 

In  all  the  foregoiag  examples,  the  influence  exerted  by  one 
organ  or  function  on  another,  is  exclusively  of  a  mechimical  cha- 
racter. They  are  of  sufficient  importance  to  be  noticed,  and 
should  never  be  overlooked  by  the  practitioner ;  but  they  are  of 
less  general  influence,  application,  and  importance,  than  those  of 
the  functional  and  sympathetic  relations  now  to  be  considered. 
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Section  I. — Functional  Connexions, 

The  functions  of  the  organs  are  the  means  of  existence :  it  is 
by  thft 'actions  of  the  organs,  the  organism  is  perpetuated  and 
maintained  in  vital  activity.  All  the  organs  and  functions  do  not 
possess  an  equal  efficiency  in  this  respect;  for,  while  on  some 
the  existence  of  the  individual  is  immediately  dependant,  others 
may  be  suspended  a  length  of  time,  without  involving  danger,  and 
their  destruction  proves  ultNnately  fatal  only  after  a  considerable 
period.    •  .  »  *  -f* 

The  functions  the  most  directly  essential  to  life,  belong  to  thfc 
class  of  the  organic  functions,  which  are  charged  with  the  con- 
servation of  the  animal  econoniy.    The  end  of  all  these  functions 
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is  the  acts  of  nutrition,  which  are  the  essentially  vital  actions,  for 
these  are  always  formative,  or  modifying  of  structure,  and  the 
functions  take  rank  in  the  offices  of  organic  life,  according  to  the 
intimacy  of  their  connexion  %ith  the  nutritive  actions.  But  the 
presence  Of  oxygenated  or  arterial  blood  is  an  absolute  condition 
for  the  persistence  of  the  vital  and  nutritive  actions  in  every  tis- 
sue. When  black  or  deoxygenated  blood  penetrates  into  the 
tissues,  their  vital  actions  immediately  decline,  and  soon  termi- 
nate, and  the  organs  die  in  proportion  as  they  are  invaded  by 
venous  or  black  blood.  In  what  manner  oxygenized  or  arterial 
blood  acts  in  supporting  vitality,  or  in  what  mode  venous  or 
deoxygeni2J6d  blood  proves  fatal  to  vital  activity,  are  questions, 
which,  though  evidently  of  the  highest  considqmtion,  have  at- 
tracted the  attention  of  but  few  physiologists.  Their  intrinsic  • 
difficulty  most  probably  discourages  attempts  for  their  investigation 
by  experimental  means,  and  analytic  observation  alone  to  be  relied 
on;  and,  in  our  present  state  of  knowledge,  they  may  be  regarded 
as  placed  nearly  beyond  the  pale  of  philosophic  research.  The 
most  common  conjecture  assigns  to  arterial  blood  the  mere  action 
of  a  stimulant,  essential  to  the  maintenance  of  vital  activity,  and 
assumes  that  venous  blood,  destitute  of  any  positive  deleterious 
qualities,  is  incompatible  with  the  vitality  of  the  organs,  solely 
from  its  incapability  of  exciting  their  actions.  This  view  is  un- 
questionably too  limited,  and  has  been  shown  by  Bichat  to  be  in- 
correct The  development  of  organic  force  or  excitability,  which 
occurs  in  the  formative  act  of  nutrition,  appears  to  be  connected 
with,  and  dependant  on  oxygenized  blood;  and  death  from  the  pe- 
netration of  venous  blood  into  the  organs,  is  a  result  of  the  loss 
of  the  organic  force,  or  excitability  of  the  tissues.*  .  .     • 

The  presence  of  arterial  blood  in  the  organs  being  one%f  the 
essential  conditions  of  the  organic  actions,  the  functions  prepara- 
tive of  this  fluid,  and  distributing  it  throughout  the  economy, 
must  exercise  a  predominant  influence  over  the  organism,  and 
hold  it  in  an  obliged  dependance. 

I.  Respiration  is  the  function,  in  the  processes  of  which  arterial 
%lood  is  prepared.  It  passes  from  the  lungs  into  the  left  or  sys- 
temic heart,  and  is  thence  thrown  into  the  various  organs  and 
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tissues  of  the  economy.  When  this  function  is  interrupted  by 
the  air,  in  any  manner  being  prevented  from  entering  the  lungs, 
or  air  containing  no  oxygen  is  introduced  into  them,  the  vonous 
blood  is  no  longer  converted  into  arterial,  but  passes  into  the  sys- 
temic or  left  heart,  and  thence  spreads  throughout  the  organism 
its  lethiferous  influence.  The  brain  and  spinal  marrow  are  no 
sooner  penetrated  by  this  deadly  fluid,  than  they  cease  to  live, 
and  the  sensibility,  the  muscular  motions,  and  other  functions 
depending  on  the  nervous  system,  he  annihilated.  The  heart, 
when  nlood  in  this  unchanged  state  has  reached  its  interior  struc- 
ture, through  its  vessels,  loses  its  capacity  of  being  excited,  its 
contractions  are  suspended,  and  the  circulation  terminates.  A 
new  source  of  death  thus  arises  from  the  destruction  of  the  move- 
,  ments  of  the  blood.  This  state  arising  from  the  presence  of  black 
or  deoxygenated  blood  in  the  organs,  is  termed  asphyxia.  The  con- 
stant supply  of  arterial  blood  to  the  organs  being  a  condition  of 
their  activity,  respiration,  the  function  executing  haematosis,  or 
the  formation  of  arterial  blood,  is  a  vital  function,  the  regular 
performance  of  which  is  a  requisite  for  the  performance  of  all 
other  functions,  and  thus  holds  them  in  an  immediate  dependance. 
The  lungs,  consequently,  are  a  centre  of  vitality,  influencing  di- 
rectly the  heart,  the  brain,  and  the  various  organs  of  the  economy. 

II.  Respiration  is  accomplished  by  movements  executed  by 
various  muscles.  But  these  are  excited  and  kept  in  action  by 
nervous  stimulation,  derived  from  the  superior  portion  of  the 
medulla  spinalis  and  oblongata.  Respiration  is  consequently  made 
to  depend  on  the  integrity  of  these  organs.  Disorder  of  these 
will  cause  disorder  in  the  performance  of  this  function;  and  pro- 
found lesions  of  those  structures,  incompatible  with  their  acti- 
vitjUfl^ill  prove  destructive  of  respiration,  and  through  this  func- 
tion occasion  the  death  of  the  whole  organism.  The  medulla 
oblongata  is  thus  also  a  centre  of  vitality,  whose  active  influence  is 
essential  to  the  continuance  of  vital  activity. 

III.  Oxygenated  or  arterial  blood,  whose  presence  in  the  or- 
gans is  a  condition  of  their^litivity,  is  distributed  to  them  by  the 
heart,  the  central  organ  of  the  circulation.  The  arterial  blood 
formed  in  the  lupgs,  arrives  from  them  in  the  left  or  systemic 
heart,  whence  it  is  propelled  through  the  arteries  into  the  capil- 
laries, where  it  is  placed  at  the  disposition  of  the  various  organs 
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and  tissaes,  to  be  employed  according  to  their dematid  and  want. 
The  movements  or  circulation  of  the  arterial  oxygenized  blood 
or  nutritive  htimour,  is  consequently  depending  on  the  heart  and 
arteries,  the  organs  of  supply.  If  the  action  of  the  heart  ceases, 
the  capillaries,  the  organs  and  tissues  into  whose  composition  they 
-enter^  cease  to  receive  their  supplies  of  arterial  blood;  their  orga- 
nic actiotis,  no  longer  supported  by  the  vital  fluid  which  sustains 
them,  immediately  decline  and  are  soon  extinguished. 

When  the  movements  of*the  heart  are  considerably  enfeebled, 
the  brain  is  not  supplied  with  arterial  blood  in  quantity  ^nllQcient 
for  the  exercise  of  its  various  offices;  they  are  suspended  for  a 
time,  and  the  whole  organism  manifests  the  most  extreme  debi- 
litation. This  state  constitutes  syncope,  which  proceeds  always 
from  enfeebled  action  of  the  heart  and  diminished  energy  of  the  , 
cerebral  functions. 

The  heart  is,  in  this  manner,  a  third  centre  of  vitality,  whose 
integrity  is  necessary  to  the  healthy  performance  of  all  the  func- 
tions of  the  economy,  and  on  the  continued  exercise  of  whose 
office,  all  the  organs  are  held  in  an  immediate  dependancy. 

The  lungs,  the  medulla  oblongata,  and  the  heart,  are  organs 
connected  by  the  most  intimate  ties,  whose  offices  are  recipro- 
cally essential  to  each  other,  constituting  a  circle  of  vital  actions, 
and  with  which  all  the  otgans  and  functions  of  the  economy  are 
held  in  a  concatenation  the  most  absolute  and  direct 

IV.  The  foregoing  functions  are  those  immediately  engaged 
in  the  distribution  of  the  arterial  oxygenized  blood  or  nutritive 
humour,  the  incessant  arrival  of  which  in  the  intimate  structure 
of  the  tissues  is  the  indispensable  condition  of  vital  activity  and 
phenomena.  But  this  fluid,  constantly  consumed  in  the  acts  of 
nutrition,  requires  the  supply  of  new  materials,  which  ait^eriv- 
ed  from  matters  exterior  to  the  oi^anism.  These  matters,  always 
uniform  as  to  their  nature  and  composition,  prepared  by  the  pro- 
cesses of  digestion — chymosis  and  chylosis — are  absorbed  and 
conveyed  into  the  sanguine  circulatory  apparatus,  are  there  trans- 
formed into  blood,  and  thus  compensate  for  the  loss  it  has  sus- 
tained. But  the  stock  of  sanguine  fluid  is  always  considerably 
greater  than  the  immediate  demand,  and  consequently  the  func- 
tions of  supply,  or  those  of  digestion,  are  of  less  imperative  ne- 
cNsity  than  the  foregoing. .   They  may  even  be  suspended  for 


considerable  periods  without  entailing  a  fatal  result  The  diges- 
tive functions,  notwithstanding,  exercise  a  most  decisive  influ- 
ence over  the  composition  and  the  condition  of  the  blood,  both 
as  it  respects  its  quantity,  which  must  depend  on  the  regularity 
of  their  performance,  and  its  constitution  or  qualities,  resulting 
from  the  mode  in  which  they  are  performed. 

The  organic  and  nutritive  principles  of  the  blood  are  exhaust- 
ed in  the  nutrition  of  the  solids  and  the  production  of  the  secret- 
ed flui^,  and  if  not  renewed  by  the  functions  of  digestion  and 
absorption,  the  composition  of  the  tissues  and  organs  of  the  eco- 
nomy declines,  is  deteriorated,  and  finally  terminates.  The  inter- 
ruption of  these  functions  for  any  length  of  time,  proves  of  course 
fatal,  from  the  deficiency  of  the  nutritive  and  organic  elements 
of  the  vital  fluid}  and  the  necessary  alteration  in  the  structure  of 
the  solids,  incompatible  with  their  state  of  vitality. 

Care  must  be  taken  not  to  confound  inanition — the  waste  of 
the  solids  and  fluids,  resulting  from  the  impoverishment  of  the 
sanguine  nutritive  humours,  an  eflect  of  prolonged  abstinence, 
with  the  symptoms  and  eflects  arising  from  intense  gastric  irrita- 
tion developed  in  many  individuals  by  the  pain  of  hunger  and 
thirst,  and  who  die  from  this  cause  and  its  consequences,  and  in 
1  manner  different  from  those  who  succumb  solely  from  the  de- 
fective state  of  the  circulating  fluid. 

The  blood  is  further  afiected  in  its  characters  and  constitution 
by  the  manner  in  which  digestion  is  performed,  and  the  qualities 
of  the  aliment 

When  this  function  is  executed  imperfectly,  chyle  cannot  be 
properly  elaborated,  and  the  renovation  of  the  blood  and  the  re- 
paration of  the  solids  will  prove  defective.  An  alimentation  de- 
ficient !n  nutritive  principles  or  deteriorated  in  its  qualities,  will 
be  productive  of  a  chyle  devoid  of  the  elements  necessary  to  the 
constitution  of  healthy  blood,  or  contaminated  with  principles 
noxious  to  the  organism. 

Many  substances  also  in  whose  composition  enter  principles 
that  are  inorganic,  resist  the  digestive  processes  more  or  less 
completely.  These  principles  enter  the  circulation,  exist  there 
with  their  foreign  characters,  penetrate  with  the  sanguine  nutri- 
tive humour  the  interior  of  the  solids,  and  modify  their  actioni 
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or  mode  of  being  in  diversified  manner.,  according  to  their  acti- 
vity and  the  relationship  they  bear  to  the  different  organs. 

The  digestive  functions,  it  is  thus  apparent,  affecting  the  quan- 
tity or  quality  of  the  sanguine  nutritive  fluid,  possess  an  exten- 
sive relation,  though  less  direct  and  immediate  than  respiration, 
respiratory  innervation,  and  circulation,  with  nutrition,  and  ,11 
the  organic  functions  of  the  economy. 

V.  The  function  of  absorption,  from  its  connexion  with  the 
formation  of  the  circulating  and  nutritive  fluid,  influences  re- 
motely most  of  the  other  functions,  and  involves  in  its  operations 
the  state  of  the  whole  organism,  often  profoundly  affected  throueh 
the  exercise  of  this  function. 

On  chylous  absorption  it  is  unnecessary  to  dilate.  The  consti- 
tution of  the  blood  has  been  shown  to  depend  on  its  regular  per- 
formance. The  obstruction  or  obliteration  of  the  thoracic  duct, 
which  has  sometimes  been  observed,  is  always  a  fatal  accident: 
death  ensues  from  inanition.  The  symptoms  exhibited  in  these 
mstances  differ  from  those  manifested  in  starvation,  as  the  sto- 
mach, supplied  with  aliment,  does  not  suffer  from  the  irritation 
developed  by  the  pain  or  stimulation  of  hunger. 

The  cutaneous  and  pulmonary  absorption  exert  no  other  influ- 
ence over  the  blood,  than  the  occasional  introduction  into  it  of 
foreign  and  often  morbific  emanations,  which,  contaminating  this 
fluid,  subject  the  organs  to  their  deleterious  influence.  Miasmatic 
exhalations,  contagious  poisons,  and  some  gases  that  have  a  posi- 
tive action  in  the  production  of  asphyxia,  develope  their  morbific 
powers  in  this  mode.  ».•       . 

It  is  in  this  manner  also  that  the  therapeutic  operation  of  cer- 

J!'„l'*'"!^-    '''^,""  '"  •"  P'""""^'''  •'y  inhalations  into  the 
ungs,  or  their  application  to  the  external  surface,  especially  when 
the  epidermis  is  removed.  »-  -,* 

The  internal  absorptions  are  not  much  less  effective  in  influ- 
encing the  blood  and  through  it  the  other  functions.  Venour 
and  lymphatic  absorption  return  into  the  circulation  the  fluids 
distributed  into  the  tissues  through  the  arteries,  combined  with 
T  '^,"7'"^"^^VPrin<^ipJe8  proceeding  from  the  decomposition  of 
the  sohds  which  are  the  materials  of  the  excretions.  The  sus- 
pension  of  venous  absorption,  which  occun,  in  extreme  conges- 
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tions,  accumulating  and  arresting  the  blood  in  large  and  vascular 
organs,  or  extended  surfaces^y  withholding  it  from  the  general 
circulation,  occasions  all  the  effects  of  exhaustion  in  the  move- 
ments of  the  heart.  The  extremest  debilitation  prevails,  the  pulse 
vanishes  or  is  scarcely  to  be  perceived,  and  the  functions  of  the 
organs  not  included  in  the  morbid  accumulation,  are  reduced  to 
the  lowest  state,  from  the  deprivation  of  the  qu&ntity  of  sanguine 
fluid  required  to  sustain  their  vital  activity. 

The  internal  absorptions  sustain  for  a  limited  period  the  nu- 
tritive lunctions,  when  the  supplies  of  exterior  materials  are  cut 
off,  by  the  failure  of  the  digestive  processes  or  external  absorp- 
tion. The  excess  of  nutritive  organic  elements,  reserved  in  the 
form  of  fat,  interstitial  and  cellular  fluids,  is  then  taken  up,  con- 
veyed into  the  circulation,  and  continues  the  reparation  of  the 
sanguine  fluid.  The  quantity  and  qualities  of  these  materials  in- 
fluence the  constitution  of  the  blood,  modify  its  character,  and 
consequently  the  condition  and  action  of  the  solids  generally* 

Foreign  matters  sometimes  find  admission  into  the  circulation 
through  this  route,  and  subject  the  organism  to  their  influence. 
The  bites  of  venomous  reptiles,  of  rabid  animals,  and  the  wounds 
of  poisoned  weapons,  introduce,  in  this  mode,  principles  of  ex- 
cessively deleterious  and  often  fatal  activity. 

VI.  The  general  circulation  is  a  common  reservoir  Into  which 
are  poured  the  products  of  internal  and  external  absorption.  The 
blood,  consequently,  is  contaminated  with  the  recremental  ma- 
terials of  the  decomposed  tissues,  with  foreign  unassimilable  sub- 
stances incompatible  with  organization,  and  often  hostile,  from 
their  properties,  to  the  structure,  and  other  matters  whose  pre- 
sence deteriorates  its  healthful  constitution.  The  depuration  of 
this  fluid  is  a  measure  of  necessity,  and  is  accomplished  by  the 
excremental  secretions — the  urine,  the  cutaneous,  pulmonary, 
and  intestinal  exhalations,  and  perhaps  the  bile. 

The  secretory  functions,  in  their  regular  exercise,  influence  in 
a  positive  manner,  the  production  of  the  sanguine  nutritive  fluid; 
and  their  derangement  or  suppression,  affecting  its  qualities  and 
depraving  its  nature,  modify  through  it  the  actions  of  the  solids, 
the  general  functions  of  the  organism,  and  may  prove  eventual 
of  fatal  injury. 

The  preceding  functions  are  immediately  connected  with  the 
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formation  and  elirbofation  of  arterial  (wc^genated  blood,  or  the^ 
sanguine  nutritive  and  organic  flui(j^nd  its  supply  to  the  differ- 
ent organs;  and  they  exercise  an  iiiBaence  more  or  less  direct 
and  positive,  not  only  over  each  other;  but  over  the  organic  or 
vital  actions,  and  the  vital  activity  of  the  whole  organism.  Thi§ 
influence  is,  however,  in  all  instances,  resolvable  into  the  law 
#hich  was  announced  in  the  introductory  remarks  of  this  chap- 
ter—that the  presence  of  arterial  oxygenated  blood  in  the  tissues 
and  organs  is  an  absolute  condition  of  vital  phenomena  in  the  supe- 
rior animals. 

VII.  Nutrition,  which  is  generally  classed  with  the  functions, 
is  more  properly  a  vital  action,  immediately  connected  with  tj?e 
organic  actions.  Being  dissimilar  in  the  diffbrent  organs,  and 
possessing  varying  degress  of  activity  in  the  different  tissues,  re- 
lations  in  these  respects  of  great  interest  are  established,  affecting 
de^ly  the  mode  of  being  of  the  organs,  and  the  performance  of 
their  functions. 

The  organic  actions,  the  nutritive  actions,  and  the  capillary 
interstitial  circulation  or  movements  are  concatenated  so  inti- 
mately as  to  be  incapable  of  separation ;  and  whatever  is  establish- 
ed as  true  of  the  one,  is  applicable  to  the  phenomena  of  the  others. 
The  organic  and  nutritive  actions  being  a  molecular  movement 
or  play  of  affinities  between  the  solid  elements  and  fluid  elements 
of  the  tissues,  they  cannot  be  augmented  without  a  concurrent 
augmentation  of  the  capillary  circulation  and  sanguine  fluid  in 
the  tissue.     The  capillary  interstitial  circulation,  if  excited  into 
increased  activity,  must  cause  a  corresponding  change  in  the  or- 
ganic actions  and  nutrition.     But  these,  it  is  an  established  pro- 
position, are  called  into  action,  and  are  maintained  only  by  ex- 
citants or  stimuli.    The  development  of  an  excitation  in  a  tissue, 
or  the  operation  of  a  stimulant  on  it,  is,  consequently,  an  enhance- 
ment of  its  organic  and  nutritive  actions  and  its  capillary  inter- 
stitial cireulation—an  exaltation  of  its  vitality.     This  state,  suf- 
fered to  persist  for  any  length  of  time,  must  t^lhinate  in  some 
change  of  the  structural  constitution  of  the  tissue,  and  a  modifi- 
cation of  it«  vital  properties,  mode  of  being,  and  phsnomem. 
This  is  the  source  of  danger  in  permitting  inflammations  to  be- 
come chronic,  and  to  this  cause  it  is  that  chronic  inflammations 
are  so  resistive  to  the  operation  of  remedies,  and  so  otten  in- 
tractable to  remedial  treatment. 
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The  relation  existifig  between  the  organic  and  the  nutritive 
aetions,  and  the  capillary  interstitial  circulation,  is  thus  seen  to 
be  of  the  most  intimate  character,  and  the  state  of  the  one  neces- 
sarily causes  an  analogous  corresponding  state  of  the  others. 

The  capillary  system  and  interstitial  structure  is  continuous 
and  communicating  through  the  whole  organism.  When  an  ex- 
citement, beyond  a  normal  degree,  is  developed  in  a  tissue,  and 
invites  or  calls  into  that  tissue  supplies  of  blood  adequate  to  the 
maintenance  of  the  augmented  organic  actions,  or  the  stimula- 
tion induced,  a  general  movement  of  the  blood,  contained  in^the 
capillaries,  is  then  put  into  action,  and  directed  towards  the  point 
of  irritation,  commencing  with  immediately  surrounding  tissues 
and  organs,  and  Anally  extending  to  those  more  remote.  In  this 
mode  it  is  that  every  seat  of  irritation  is  a  focus  of  affluxion,  in 
which  the  blood  is  accumtilated,  while  organs  and  tissues  the 
tnost  remote  are  exhausted  of  their  circulating  fluid,  have  their 
organic  and  nutritive  actions  consequently  enfeebled,  and  their 
vital  activity  debilitated*  By  this  process  are  congestions  formed, 
which  exist,  and  can  only  exist  in  the  capillary  and  interstitial 
structure,  and  result  from  the  movements  of  the  capillary  and  in- 
terstitial circulation,  and  do  not  exist  in  veins,  or  are  an  effect  of 
^irenous  circulation,  as  has  been  assumed  by  writers  of  distinguish- 
ed reputations:  and  by  this  process  are  produced  the  violent  dis- 
turbances and  perturbation  so  often  existing  in  the  circulatory 
movements  of  the  organs,  and  the  extreme  disorder  of  the  func- 
tions, overthrowing  the  balance  which  holds  the  circulation  in 
equilibrium  amongst  the  organs,  and  constituting  so  prominent 
and  distinguishing  a  feature  of  cholera,  of  algid  intermittent,  and 
similar  maladies. 

The  influence  of  the  heart  and  general  circulation  over  the  ca- 
pillary circulation  and  organic  and  nutritive  actions,  has  been 
commented  on.  These  last  exercise  again  a  reciprocal  influence 
over  the  heart  and  general  circulation.  When  irritations  are  ex- 
cited in  extensl^  surfaces,  and  form  congestions,  the  accumula- 
tion of  blood  in  them,  and  its  abstraction  from  other  organs  and 
tissues,  exhausts  the  blood  of  the  general  circulation.  Retained 
in  the  capillaries  of  the  irritated  tissues,  it  is  withheld  from  the 
general  circulation;  the  heart,  missing  its  normal  stimulant,  fails 
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in  ite  action,  the  pulse  becomes  feeble,  oMnay  even  disappear, 
andthe  organs,  exempt  from  the  irritative  actions,  sink  into  the 
debility  of  inanition.  ,  . 

The  phenomena  attending  the  onset  of  acute  iiritations  or  in- 
flammations, picture  in  striking  colours  this  state.     The  com- 
mencement of  acute  thoracic  and  abdominal  irriutions,  from  the 
concentric  movement  imparted  to  the  capillary  fluids  and  circu- 
lation, IS  attended  with  coldness,  chills  and  rigors-the  external 
surface  of  the  body  is  pallid,  shrunken,  cold;  suppurating  ulcem, 
issues,  urethral  secretions  dry  up;  the  pulse  is  contracted  and 
^  weakened,  while  sense  of  heat,  oppressed  and  disordered  func- 
tion, pain,  and  morbid  irriubility,  or  pathological  force,  prevail  in 
the  internal  surfaces  and  organs.     Every  fact  announces,  in  lan- 
guage not  to  be  misunderstood,  that  the  periphery  and  the  brain 
are  abandoned  by  their  fluids  and  vital  forces;  that  the  general 
circulation  is  exhausted,  and  that  the  internal  organs  and  surfaces 
are  sufiering  from  excess  of  their  circulating  fluid  and  vital  acti- 
vity, threatening  their  structural  integrity  and  functional  ex- 
ercises. 

From  the  diversity  of  elements,  tissues,  and  organs  composing 
the  economy,  each  having  its  own  mode  of  being,  sum  of  vitality, 
an^  amount  of  sustaining  vital  fluid,  drawn  from  a  common  reser- 
voir and  a  limited  stock,  a  balance  is  established  between  the  dif-' 
ferent  tissues,  organs,  and  surfaces;  they  antagonize  each  other 
with  opposing  forces.  When  these  are  in  equilibrium,  each  organ 
and  tissue,  possessing  its  appropriate  excitement,  acUvity,  and 
quantum  of  circulating  fluid,  vigorous  health  prevails,  and  while 
this  equihbrium  continues  disease  cannot  exist;    Its  maintenance 
IS  the  great  law  of  hygiene  and  of  prophylactic  treatment.     The 
essential  feature  of  the  pathological  state  is  the  disturbance  of  this 
equilibrium,  the  overthrow  of  the  balance  distributing  in  appro- 
priate proportions  the  circulating  fluids  and  forces  of  life,  esU- 
blishing  the  permanent  ascendancy  of  one  portion  of  the  organism 
over  another— inflammations;-K)r  impressing  flactuating  move-^ 
ments  of  greater  or  less  rapidity  towards  particular  organs— raptus, 
molimeo  of  older  writers-and  thus  creating  the  phenomena  of 
paroxysmal  and  periodical  diseases.  The  law  of  balance,  the  anta- 
gonism of  action  and  force  ruling  the  organs  of  the  economy  dis- 


% 


f» 


FTTNCTK^L  CONl^jnOKS. 


583 


played  in  the  precediitg  facts  and  considerations,  are  a  result  of 
the  continuity  atod  universal  connexion  of  the  capillary  and  angeal 
interstitial  strmjture,  and  the  mechanism  of  the  organic  or  nutri- 
tive actions.  The  first  renders  the  whole  capillary  and  interstitial 
circulation,  or  sanguine  movement,  liable  to  receive  a  direction, 
or  to  be  influenced  by  movements  impressed  on  one  portion;  and 
the  last,  by  its  power  over  the  capillary  interstitial  circulation, 
will  accumulate  the  sanguine  fluid  where  they  are  excited  into 
unwonted  activity,  at  the  expense  of  the  circulation,  of  the  nutri- 
tive or  organic  actions  and  vitality  of  other  organs  or  tissues.  In 
this  manner  is  the  natural  balance,  equalizing  the  activity  of  the  ^ 
various  organs  of  the  economy,  and  maintaining  their  functions 
in  healthful  exercise,  disturbed  and  overthrown.  The  efforts  for 
the  restoration  and  maintenance  of  this  natural  equilibrium  when 
it  has  been  shaken,  gives  rise  to  jthe  phenomena  of  reaction,  cre- 
ates paroxysms — and  the  capacity  of  resisting  its  disturbance,  and 
preserving  it  in  due  adjustment,  depends  on  a  general  diffused 
tonic  excitement  or  invigoration  of  the  capillary  movements  and 
i^itritive  organic  actions. 

VIII.  The  functions  of  relation,  though  of  the  most  elevated 
order,  and  to  the  existence  of  which  all  the  other  functions  may 
be  regarded  as  subservient,  and  called  into  being,  are  not  as  ilti-  . 
mediately  necessary  to  individual  existence  as  are  those  of  nutri-  * 
tion,  or  the  organic  functions.  They  are  implanted  on  the  func- 
tions of  nutrition ;  they  impart  the  capabilities  of  social  existence, 
and  the  elevation  to  high  destinies  by  the  endowment  of  moral 
and  intellectual  faculties;  they  connect  the  being  with  the  vari- 
ous external  matters  and  agencies  which  constitutes  the  universe. 
But  the  actions  of  vitality  are,  in  themselves,  independent  of  the 
functions  of  relation,  as  is  seen  in  the  lower  animals  and  in  vege-- 
tables;  and  even  in  man  and  the  higher  animals  may  exist  for  a 
considerable  period  after  the  functions  of  relation  are  annihilated. 

These  functions  are,  notwithstanding,  closely  connected  with 
those  of  nutrition,  and  exercise  a  most  decided  influence  over  the 
actions  and  offices  of  different  organs.  It  is  by  sensibility,  and 
the  perception  of  the  transmitted  impressions,  that  the  states  of 
the  surfaces,  and  the  condition  of  organs  which  announce  the 
w^nts,  and  constitute  the  interests  of  the  individual,  are  recog- 
nised, are  msijie  known,  and  the  acts  of  volition  called  into  requi- 
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■iddg  !^  their  grati6cation  and  relieC  The  loss  of  sensiKlity,  by 
luppressing  the  power  of  perception,  and  destroying  the  peculiar 
sensatioos  of  the  different  organs,  prevents  the  intelligence  from 
acquiring  the  cognisance  of  the  wants  of  the  organism,  and  it  is  iu 
consequence  exposed  to  destruction. 

In  another  relation  are  these  faculties  connected  with  thos6  of 
nutrition  in  a  still  closer  association.    The  reparative  elements  of 
the  economy  are  derived  from  exterior  matters.  But  it  is  acquired 
knowledge  that  makes  known  their  properties,  uses  and  prepara- 
tion,  and  they  are  to  be  obtained  only  by  the  voluntary  acts  of 
^    the  individual.     The  mental  and  physical  imbecility  of  infancy 
utterly  preclude  the  possibility  of  either  knowing  the  proper 
matters  for  aliment,  or  performing  the  acU  to-  obtain  or  prepare 
them.     Abandoned  to  themselves^  infants  of  necessity  perish. 
They  find,  however,  protection  in  their  helpless  sUte,  from  the 
innate  moral  faculty  implanted  m  the  parent  as  a  part  of  the  be- 
ing, inspiring  love  of  offspring,  not  as  a  conventional  arrange- 
ment, or  as  depending  on  the  casualties  of  education,  but  impel- 
ling with  the  force  of  nature,  and  the  energy  of  an  instinctive 
want,  to  all  the  acts  required  for  its  conservation,  its  cnjoymellt, 
and  its  happiness. 

^Disease  affecting  the  faculties  of  relation,  and  destroying  the 
powers  of  voluntary  motion,  incapacitate  the  individual  from  the 
procurement  of  the  supplies  his  wants  render  necessary.  The 
functions  of  Butrition  are  thus  dependant  on  those  of  relation  for 
the  means  of  their  exercise,  and  the  existence  of  the  whole  or- 
ganism ultimately  depends  on  their  continued  performance  and 
healthy  condition. 

The  moral  faculties  with  which  man  is  endowed  ^to  constitute 
*im  a  social  being,  and  which  give  to  him  the  adaptation  for  civil 
and  political  life,  exert  often  a  most  potential  influence  over  va- 
rious organs  and  functions,  particularly  when  acting  with  the  in- 
tensity called  passion.  So  powerful  is  frequently  their  per- 
turbating  operation,  as  to  occasion  deep-rooted  affections,  last- 
ing derangements  of  important  offices,  and  even  to  be  produc- 
tive ofteudden  death.  The  heart,  the  capillary  circulation,  the  sto- 
mach, the  liver,  the  bowels,  the  kidneys,  the  lungs,  all  manifest 
in  various  modes  the  power  of  the  passions  over  their  functional  . 
actiooa.    Ctf  these  passions  some  are  exceedingly  exciting;  they    « 
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exercise  an  expansive  power  over  the  movements  of  the  sanguine 
fluid,  animate  and  invigorate  the  organs  in  their  operations,  im- 
parting new  force  and  vigour  to  the  actions  of  life.  Others  are  of 
depressing  character,  concentrating  the  sanguine  fluid  by  a  con- 
centric movement,  disposing  to  its  congestion  and  stagnation,  op- 
pressing the  functions  of  important  organs,  prostrating  the  ener- 
gies of  life,  and  unfitting  the  economy  for  the  performance  of  its 
healthful  offices. 

The  functions  of  relation  exert  their  influence  over  the  organic 
functions,  in  consequence  of  the  union  of  the  nervous  organs  of 
the  cerebro-spinal  apparatus,  and  of  those  of  the  ganglionic  appa- 
ratus.    They  are  not,  however,  indispensable  to  the  exercise  of 
the  nutritive  or  organic  functions.     Many  animals  possess  no 
brain;  in  others,  as  the  helix,  if  removed,  it  will  be  reproduced; 
and  in  reptiles,  though  when  destroyed  it  is  not  again  formed, 
yet  they  will  survive  for  a  considerable  period  its  entire  destruc- 
tion.   In  the  more  highly  organized  animals,  the  sudden  destruc- 
tion of  the  brain,  or  violent  injuries  sustained  by  it,  are  followed 
by  speedy  death;  but  this  is  no  more  than  occurs  from  similar  ac- 
cidents happening  to  other  organs,  and  even  to  the  limbs,  when 
crushed  with  sudden  and  great  violence.     In  disease  the  brain 
often  suffers  extreme  lesions,  and  the  functions  of  relation,  the 
psycological  faculties,  are  completely  suspended,  or  even  annihi- 
lated, and  the  individual,  if  his  physical  wants  be  supplied  by  ex- 
traneous assistance  on  which  he  becomes  dependant,  may  still 
continue  to  exist.  But  the  progress  of  destruction  being  slow,  the 
organism  is  adapted  to  this  new  state,  and  is  enabled  to  continue 
its  being,  though  in  a  degraded  or  lower  scale  of  vitality.     I 
knew  an  instance  of  this  kind,  in  which  the  individual  survived 
between  five  and  six  years,  the  total  extinguishment  of  the  cere- 
bral functions,  maintaining  a  mere  vegetable  organic  existence, 
unconscious  apparently  of  the  exterior  world  or  its  relations. 

The  functions  of  relation,  besides  the  influence  they  manifest 
over  the  nutritive  or  organic  functions,  exhibit  a  series  of  close 
and  mutual  connexions  with  each  other.  These  functions  are  of 
various  orders — sensibility  to  receive  impressions;  perceptive  or- 
gans to  which  impressions  are  transmitted,  and  in  which  they  are 
repeated,  forming  ideas;  reflective  faculties,  comparing,  combin- 
ing, and  deciding  on  impressions  or  ideas. 
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The  development  and  exercise  of  the  functions  of  relation,  like 
all  the  other  functions,  are  accomplished  by  the  excitation  of  ex- 
tenor  impressions.  These  are  received  on  the  nervous  expansions 
in  the  organs  of  the  senses,  external  and  internal,  and  are  trans- 
mitted to  the  central  organs  in  the  eneephalon  by  the  nerves. 
JNow,  sensibility,  the  nervous  principle  that  imparts  the  capacity 
to  receive  impressions,  is  connected  with  and  dependant  on  the 
organic  structure  of  the  nervous  expansions,  and  the  impressions 
transmitted  to  the  organs  of  the  brain,  adapted  to  each  particular 
kind  of  impression,  give  origin  to  ideas,  the  subjects  on  which 
the  higher  or  reflective,  comparing  and  combining  faculties  are 
exercised.     But  the  organization  of  the  nervous  expansions,  and 
of  course  sensibility,  vary  in  different  individuals.    When  obtuse 
or  defective,  the  impressions  of  exterior  agents  are  less  active,  the 
Ideas  they  excite  are  imperfect,  inaccurate,  and  all  the  resulu  of 
the  reflective  faculties  acting  on  them  are  necessarily  more  or  less 
erroneous.    The  difference  in  the  sensibility  of  individuals,  the 
greater  or  less  accuracy  of  their  perceptions,  are  principal  causes 
of  the  contrariety  of  opinions  formed  on  the  same  subject,  the  di- 
versified manner  in  which  it  is  viewed  and  comprehended,  and  of 
the  judgmente  deduced  from  the  same  premises.  The  functions  of 
relation,  the  intellectual  faculties,  are  thus  dependant,  to  a  certain 
extent,  for  the  activity  of  their  exereise,  and  the  mode  of  their 
action  or  sensibility,  on  the  organization  of  the  nervous  expan- 
sion in  the  sensitive  surfaces  and  organs,  the  first  recipients  of 
external  impressions.     Precisely  in  the  same  manner  are  the  in- 
stincts, the  propensities,  and,  in  some  instances,  the  affective  fa- 
culties, in  a  dependance  on  the  stimulations  of  the  internal  senses 
and  the  viscera     Other  connexions  and  mutual  dependencies  of 
the  functions  of  relations  exist,  and  would  be  exemplified,  but,  as 
the  object  IS  merely  to  indicate  a  general  fact,  consentaneous  with 
•  universal  functional  law,  it  is  not  necessary  to  enter  into  more 
minute  details. 


Section  W.— Sympathetic  Connexiom. 

«J^i!  °'*^r  '"^  "'*'  •**'  °^  "^°  •='»*«»  "f  <^ctiom-/unctional, 
which  we  the  offices  of  the  organs  destined  to  specific  objects, 


ftnd  differing  in  each  organ;  and  organic,  or  the  nutritive  vital 
actions,  which  are  common  to  all  the  organs. 

The  first  give  existence  to  series  of  connexions  arising  out  of 
the  necessity  for  the  function  of  each  organ  in  the  economy,  the 
cooperation  of  one  function  to  the  maintenance  of  all.  The  expo- 
sition of  these  connexions  occupies  the  preceding  section. 

The  second  called  into  and  sustained  in  action  by  the  impres- 
sions of  exterior  agents,  and  liable  to  incessant  variations  in  each 
organ  from  the  operation  of  numerous  influences  which  affect 
them,  another  series  of  connexions  is  thus  established,  exclusive 
of  the  functions,  and  dependant  entirely  on  the  organic  actions. 
This  last  series  of  connexions,  or  relations,  constitutes  what  is 
termed  sympathy — e-vfa-xSoi — concurrence  of  affection — through 
which  the  condition  of  one  organ  is  extended  to  others,  and  made 
common  to  many,  by  which  the  suffering  of  any  one  organ  is 
proclaimed,  and  the  force  of  the  whole  organism  brought  to  its 
rescue. 

The  connexions  established  by  the  functional  and  sympathetic 
relations,bestowa  unity  on  the  organism,  and  impart  a  regularity 
of  movement  to  the  complex  mechanism  of  the  animal  economy. 
From  these  connexions  proceed  the  harmony  that  pervades  the 
actions  of  all  the  organs,  and  their  joint  cooperation  to  one  ob- 
ject— the  conservation  of  the  individual  and  maintenance  of  vital 
activity.  A  common  consent  is  thus  established,  uniting  every 
part  by  the  closest  ties  in  health  and  in  disease,  a  fact  long  since 
recorded  by  Hippocrates — consensus  untis,  consentia  omnia* 

A  knowledge  of  the  sympathetic  relations  is  indispensable  to 
the  formation  of  a  sound  and  enlightened  practitioner:  it  is  essen- 
tial to  the  elucidation  and  correct  understanding  of  pathology 
and  therapeutics.  Without  this  knowledge  it  is  not  possible  to 
separate  accidental  symptoms  from  those  which  are  constituent; 
to  distinguish,  amid  the  disarray  of  all  the  natural  offices  of  life, 
the  secondary  or  sympathetic  affections  evolved  in  the  course  of 
disease  from  the  primordial,  and  thus  to  arrive  at  once  at  the  ori- 
gin and  fountain  of  the  disorder.  Without  this  knowledge  it  is 
likewise  impossible  to  discriminate  the  events,  the  necessary 
concomitants  of  the  disease  in  its  progress,  and  the  products  of 
morbific  causes,  from  those  which  emanate  from  the  remedies 
employed,  perturbating  in  their  operation,  producing  actions  of 
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the  same  order  w,th  those  that  are  pathological,  and  readily  con, 
founded  with  the  disturbances,  which  are  exclusively  morbid  an 
error  too  common,  vitiating  the  results  of  observation,  and  tend- 
mg  to  weaken  confidence  in  what  is  called  experience. 

The  mere  annunciation  of  a  fact,  without  an  investigation  of 
all  Its  attending  circumstances,  contributes  but  little  in  rendering 
it  available  to  practical  objects.    For  this  purpose  it  must  be  exa- 
mined in  all  Its  bearings;  its  nature,  its  mode  of  production  and 
action,  Its  influences,  and  the  ends  for  which  it  is  designed,  be  in. 
^  vestigated  and  determined.  With  this  view  it  is  now  proposed  to 
enter  into  an  examination  of  what  sympathy  is~the  apparatus  or 
organs  that  give  it  existence,  the  mode  of  its  production,  the  use- 
ful purposes  attained  by  it,  and  the  laws  of  its  government. 

1.  Since  medicine  has  been  cultivated  as  a  science  of  observa- 
tion, it  has  been  universally  recognised  as  a  fact,  that  an  organ, 
in  which  a  pathological  state  has  been  induced,  will  cause  the 
same  condition  in  one  or  more  remote  organs,  those  that  are  in- 
termediate remaining  unaffected.  To  the  cause  productive  of  this 
fact  IS  applied  the  term  sympathy.  It  is  an  established  phenome- 
non  of  most  extensive  application.     The  extension  of  actions  bv 
sympathy  is  wholly  independent  of  the  functions  of  the  orpins 
Inflamniation,  or  acute  irritation  of  the  gastric  mucous  tissue,  will 
excite  the  same  mode  of  action  in  the  brain  or  its  meninges,  in- 
ducing delirium,  or  coma,  or  stupor,  or  convulsion,  or  apoplexy 
according  to  its  intensity  and  extent.    This  action  of  the  stomach 
on  the  brain,  is  entirely  unconnected  with  its  function,  digestion 
-but  results  from  a  direct  transmission  of  the  irritation  or  action 
existing  in  it  to  the  brain  and  its  communication  to  that  organ. 
The  functional  actions  are  deranged,  but  that  is  secondary  to  the 
primitive  affection,  which  is  a  preternatural  or  disordered  state 
of  the  orgamc  actions.  It  is  these  last  which  alone  are  the  subject 
of  the  sympathies.     Functional  actions  are  not  embraced  in  the 
domain  of  sympathy,  and  the  disorder  of  a  function  cannot  be 
communicated  to  another  organ  by  sympathy.     One  function  is 
made  to  depend  on  another,  and  will  be  thrown  into  disorder 
when  that  other  is  not  exercised  in  its  healthy  mode,  but  this  re^ 
lation  has  no  analogy  with  sympathy.  Sympathetic  relations  ex- 
ist  exclusively  with  the  orgamc  actions,  and  are  the  means  cor- 
recting and  equallizing  them  throughout  the  organism. 


This  definition  of  sympathy,  by  giving  precision  and  a  posi- 
tive value  to  the  term,  restricts  very  considerably  its  application, 
and  reduces  very  greatly  the  list  of  the  sympathetic  phenomena. 
A  number  of  phenomena  which  have  been  regarded  as  belonging 
to  the  category  of  the  sympathies,  must  be  separated  from  them, 
and  be  referred  to  other  classes  to  which  they  more  properly 
belong. 

Tissues  that  are  continuous,  and  organs  that  are  contiguous, 
exhibit  some  relations,  classed  by  J.  Hunter,  with  the  sympa- 
thies. An  inflammation  of  the  skin  will  often  traverse  a  consider- 
able portion  of  that  membrane,  invading  one  part,  and  abandon- 
ing another.  This  has  been  called  the  sympathy  of  continuity. 
But  it  is  evidently  a  phenomenon  entirely  different  from  that 
which  connects  remote  and  distinct  organs  and  tissues,  to  which 
the  term  sympathy  should  be  exclusively  applied,  that  things  to- 
tally dissimilar  may  not  be  confounded. 

An  irritation  or  inflammation  excited  in  the  rectum  by  making 
it  a  point  of  adfluxion  for  the  capillary  movements,  by  directing 
the  blood  towards  the  pelvic  viscera,  will  often  cause  an  excite- 
ment of  all  those  organs.  Or  a  sedative  application,  as  of  cold,  ap- 
plied partially  to  the  surface,  will  diminish  the  activity  of  the  vi- 
tal movements  in  the  subjacent  contiguous  organs  and  tissues. 
This  influence,  arising  from  the  contiguity  of  parts,  and  proceed- 
ing from  the  universality  of  the  capillary  tissue  in  the  organism, 
has,  like  the  preceding,  been  incorrectly  ranked  amongst  the  sym- 
pathies by  the  name  of  aymjoaMy  of  contiguity. 

Another  set  of  phenomena  connected  with  the  function  of  the 
capillary  movements  or  circulation,  has  been  improperly  attri- 
buted to  sympathy.  A  debilitation  of  the  vital  activity  of  an  or- 
gan or  tissue,  by  diminishing  its  demand  on  the  general  mass  of 
circulating  fluid,  produces  often  excited  activity  in  other  organs 
or  tissues  from  the  augmented  quantum  of  the  circulating  fluid 
they  receive,  or  partial  plethora  thus  induced.  Cold  acting  on 
the  exterior  surface,  by  its  sedative  influence,  enfeebles  the  or- 
ganic actions,  or  vital  movements  existing  in  the  skin.  The  de- 
mand, consequently,  of  this  extensive  tissue  on  the  general  cir- 
culation for  supplies,  is  diminished  one-half,  or  two-thirds,  and 
this  amount  of  blood  is  thrown  upon  some  of  the  internal  organs 
or  tissues,  causing  in  them  various  shades  of  irritation,  acute  in- 
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flammaf  ions,  congestions,  apoplexies,  or  hemorrhages   These  v» 
mus  effects  will  depend  on  the  degree  of  excitant  oflmJ 
part  cular  organ  or  tissue,  which  makes  it  the  point  to  wh  ch  the 
urp  us  osculation  is  directed,  and  degree  of  Lhenic  Torpor  in 
the  skm  reducing  the  extent  and  quantity  of  its  circulation  Lh 
us  augmenting  the  internal  sanguine  repletion.    The  aSions 
am.ng  ,n  th,s  manner  have  been  ascribed  to  sympathy  which 
wah  perfect  contradiction,  has  been  called  reveL  „Jk^t 
hough  a  sympathetic  affection  can  be  the  reverse  of  ,heS 

anections.  are  the  consequences  of  cold  sedatively  depressine  the 

t^  ascribed  to  the  law  of  antagonism,  or  balancing  of  the  oreanic 
aeons  and  capillary  movements,  which  has  be! „  indLt'd^n 
the  preceding  section.  luuicaiea  la 

di&rnroli?''^"'''""'  connectingthe  organic  actions  of  the 
different  organs,  and  consists  in  the  transmission  to  a  remote  or- 

wh '  r.  Tu  '"'"""""  '■"  *•'"''  "^S""  °f  «>«  »««  mode  oT  a^tiln 
which  had  been  previously  excited  in  some  other  organ.  One  or" 

S?e   or"         "T"'  "  "•=""'  "'  "*'""■'">'  *°  ♦»•;  actions  of 

Ae  viul^?  V  7T"'  ''y  *•"■'  ""=""'  *°  th**  maintenance  of 
the  vital  activity  of  the  whole  organism. 

II.  Various  of  the  Ussues  have  been  conjecturally  assigned  at 
different  times  as  the  medium  or  the  organ  of  the'sympathie 
The  improvement  of  physiological  knowledge,  by  determining  ' 
olZ       P;^""'^  «>»nner  the  offices  of  the  different  tissues  and 

f/,nn1     M     1^'""^  **  P''^''""'^"''  to  Which  the  term  sympathy 
«  applicable.  No  other  portion  of  the  structure  manifest  pLZ 

nZf\  "'''"'  ""*'  •"  "-^  ""''>"'  apparatus  we  possess 

natiiral  phenomena  perfectly  analogous  to  those  of  the  sym 

milTion'or"''"  """-^"^t  *•"  P°''"^'  demonstration  of  the  tmn.- 
n.»sion  of  impression  from  one  organ  to  another  distant  onran. 
The  impression  o  visual  rays  on  the  retina,  erial  vibration,  on 
Ae  expansions  of  the  acoustic  nerve,  of  tactile  bodies  on  the 
nervous  expansions  of  touch,  are  transmitted  to,  and  repeated  in 
the  central  organs  of  the  brain,  appropriated  to  those  particular 
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senses,  and  thus  impart  the  especial  sensations  of  seeing,  hearing, 
and  feeling.  That  the  sensations  consist  in  the  repetition  of  the 
external  impression  or  stimulation  of  the  external  nervous  expan- 
sion in  the  central  cerebral  organ,  is  clearly  shown  by  the  phe- 
nomena of  disease;  for,  whenever  an  excitement  is  developed  in 
those  organs,  sensations  exist  as  perfect  as  when  they  proceed 
from  the  actual  impression  of  the  external  cause  on  the  external 
organ  of  the  sense  or  nervous  expansion.  The  hallucinations  of 
the  different  senses  are  the  consequences  of  this  excitation  of  the 
cerebral  organs.  The  individual  sees  objects,  hear  sounds,  feels 
the  touch  of  substances,  tastes  or  smells,  with  a  sense  as  perfect, 
as  complete  in  every  respect,  as  when  the  organs  of  these  senses 
are  immediately  excited  into  action  by  their  specific  modifiers; 
and  these  sensations  are  experienced  in  the  external  organs  them- 
selves, the  same  as  though  the  external  objects  were  in  action  on 
them.  A  reciprocity  and  identity  of  action,  it  is  apparent,  pre- 
vails between  the  organs  of  the  senses  on  the  external  surface, 
the  recipients  of  external  impressions,  and  the  internal  cerebral 
organs;  an  action  excited  in  the  one  being  transmitted  to  and  re- 
peated in  the  other.  By  this  arrangement  the  brain,  securely 
placed,  and  protected  from  accidents  by  its  interior  location,  is, 
notwithstanding,  placed  in  direct  relationship  with  exterior 
agents,  and  receives,  as  it  were,  their  immediate  impressions.  In 
this  example  of  the  senses  we  have  presented  a  series  of  pheno- 
mena corresponding  exactly  with  those  constituting  the  sympa- 
thies'— an  action  excited  in  one  organ  transmitted  to  and  reiterated 
in  another. 

Illustrations  of  a  yet  stronger  character  are  furnished  by  the  phe- 
nomenaof  the  nervous  apparatus,exemplifying  in  a  more  vividlight 
the  character  and  mode  of  production  of  the  sympathies.  It  may  be 
alleged,  of  the  instances  of  the  external  senses,  that  the  external  and 
internal  organs  of  the  apparatus  of  the  senses  are  so  nearly  similar 
they  may  be  almost  regarded  as  one  organ — the  external  organ  be- 
ing an  extension  of  the  cerebral  organ  to  the  external  surface — and, 
consequently,  in  the  phenomena  of  the  senses  there  are  in  reality 
but  one  organ,  one  impression,  and  one  action.  But  we  are  pre- 
sented with  other  series  of  phenomena  connected  with  the  ner- 
vous system  to  which  this  objection  is  not  applicable.  A  mental 
impression,  an  idea,  the  excitation  of  a  moral  emotion,  excites  or 
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modifies  the  movements  of  the  capillary  circulation,  or  disturbs 
the  regular  function  of  some  imporUnt  organ.  The  deep  suffusion 
of  the  mantl.ng  blood  in  the  face  and  neck  of  a  modest  female, 
the  eloquent  language  of  the  unuttered  thought,  is  a  striking  ex- 
emphfication  of  the  influence  of  cerebral  excitement  over  the  ca- 
pillary cTculation.     The  effects  of  the  passions  on  the  heart,  so 
frequently  disturbed  in  Us  mode  of  action  by  moral  emotions; 
the  disorders  of  the  biliary  secretion,  and  derangement  of  the  di- 
gestive action  of  the  stomach,  induced  by  profound  mental  ope- 
rations, are  strong  evidences  of  the  transport  of  impressions  by 
the  nervous  system.  A  still  more  impressive  example  is  found  in 
the  erotic  ideas  in  dreams,  so  stimulating  the  genital  organs  as 
to  provoke  in  them  the  actual  sensations  of  the  venereal  act,  and 
the  ejaculation  of  the  seminal  liquor. 

In  these  examples  is  manifested  an  excitement  transmitted  by 
nervous  communication  from  one  organ,  in  which  it  is  developed, 

ml",  h''  T"  '°  r'"'  "  ''  '^""'P"^'--),  and  to  which  iVi, 
imparted      It  may,  then,  be  regarded  as  a  positive  fact,  that  the 
nervous  tissue  possesses,  as  a  functional  capacity,  the  power  of 
transmiss,ou-a  species  of  radiation_by  the  action  of  which  an 
impression,  a  stimulation,  a  mode  of  activity,  imparted  to  a  tissue 
or  organ,  is  communicated  to  distant  organs  or  tissues.    By  this 
process  an  equalization  offeree  and  activity,  according  to  the  pro- 
perties of  the  tissues,  is  maintained,  and  a  community  of  impres- 
sion and  action  IS  established,  in  the  complex  mechanism  anddis- 
similar  structures  of  the  animal  organism,  creating  in  it  the  beau- 
tiful cooperation,  harmony,  and  order,  necessary  for  the  perform- 
ance  of  its  multiplied  functions,  and  its  preservation  against  so 
many  aggressive  causes  incessantly  threatening  its  healthful  ex- 

The  power  of  transmission  is  common  to  all  the  nervous  appa- 
Mtus,  and  IS  the  means  connecting  its  different  portions.  But,  for 
the  transmission  of  the  excitement  of  the  organic  actions,  a  spe- 
cific  nervous  apparatus  is  provided-it  is  the  ganglionic  system, 
or  the  sympathetic-the  nervous  system  of  the  viscera  and  or- 
game  life.  By  the  arrangement  and  distribution  of  this  system, 
a  nervous  apparatus  is  provided,  independent  of,  yet  most  inti- 
mately connected  with  the  cerebro-spinal  nervous  system.  It  is 
endowed  with  the  same  force,  nervous  activity,  fluid,  or  what- 
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ever  name  it  may  be  known  by.  It  possesses  an  analogous 
mechanism;  nervous  organs  or  centres — the  ganglia — nervous 
cords  of  communication  or  of  transmission,  and  receptive  ex- 
pansions in  the  viscera.  Its  actions  and  influences  are  in  a  similar 
mode — impressions  received,  excitement  of  nervous  activity,  and 
transmission  of  excitement — and  it  exercises  a  controlling  and 
governing  influence  over  all  the  splanchnic  viscera,  to  which  it 
is  distributed,  similar  to  that  exerted  by  the  cerebro-spinal  appa- 
ratus over  the  organs  of  locomotion,  expression,  sensation,  the 
intellectual  and  moral  faculties. 

It  was  announced  precedently,*  that  in  the  cerebro-spinal  appa- 
ratus of  the  functions  of  relation,  a  central  point  exists,  located 
in  the  medulla  oblongata.  To  this  point  all  the  nerves  of  this 
apparatus  are  directed,  towards  it  are  transmitted  all  the  impres- 
sions received  by  their  expansions,  or  are  excited  in  the  cerebral 
structure,  and  from  it  are  reflected  again  as  from  a  radiating 
focus,  the  movements  of  nervous  stimulation  excited  in  the  va- 
rious organs,  with  which  it  has  relation. 

A  similar  central  point  appears  to  exist  in  the  ganglionic  ap- 
paratus, or  organic  nervous  system.  This  centre  is  the  semi- 
lunar ganglia  and  solar  plexus,  seated  in  the  dorsal  portion  of 
the  epigastric  region,  and  distributing  nerves  to  the  stomach, 
liver,  spleen,  small  and  large  intestines,  kidneys,  spermatic  ves- 
sels, and  diaphragm.  All  the  impressions  which  reach  the  in- 
ternal surfaces,  all  the  excitations  developed  in  them,  and  any 
of  the  viscera,  are  transmitted  to  this  centre,  are  repeated  in  it, 
and  reflected  into  the  other  viscera  with  which  it  is  in  communi- 
cation. This  centralization  and  redistribution  of  impressions  and 
actions,  place  the  viscera  in  the  closest  relations  with  each  other, 
make  the  impressions  and  modifications  of  action  induced  in  one, 
common  to  many,  and  constitute  the  ganglionic  apparatus  the 
material  organ  of  the  sympathies,  of  which  the  semilunar  gan- 
glia and  solar  plexus,  as  possessing  the  most  extensive  connexions^ 
are  the  principal,  central,  or  governing  portion. 

The  existence  of  this  centre  of  visceral  impressions  and  ac- 
tions has  been  recognised,  though  not  properly  comprehended, 
from  remote  periods,  and  has  given  origin  to  various  hypotheses 

•  Page  33. 
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connected  w,th  U.     The  ruling  power  arcka^us  placed  in  the 
stomach,  thepArenic,  the  epigastric  centre,  (he  dlphraMic 

of  different  theones,  are  evidences  that  observing  and  reflectine 
phy.c.ans  have  always  been  fully  impressed  wifh  thefa  t.S 

tr  d  r?.  """'""'  '"•'  "''''"'''  'l-'-bances,  were  to  be  re- 
ferred to  the  superior  region  of  the  abdomen  as  to  a  central  point. 
Two  principal  centres  are  thus  perceived  to  exist  in  the  ner- 

Jn°d".arr;   °".r""'"'   '°  ^^'^'^   apparatus-cerlLo  ;  „  , 
and  ganglionic.    We  say  principal,  for  they  are  not  the  sole  and 

exclusive  centres.    Each  cerebral  organ  of  the  apparatus  of  r  la 
for  that'  ^-.'he  functional  impressions  and  actions  specific 

for  that  organ  and  its  function ;  it  is  the  terminating  point  of  the 
nerves  which  communicate  with  it,  the  recipient  of  the  Impres! 

tion.     Each  ganglion  of  the  sympathetic  is  a  similar  centre   the 
recipient  of  specific  impressions,  and  the  exciter  of  spe    fi    ac 
tions  ,n  particular  organs.     But  the  medulla  oblongata     he  in 

centrated  a^l  the  movements  of  impressions  from  the  exterior  to 
the  internal  cerebral  centres,  and  from  these  again  to  the  peri- 
phery; and  the  semilunar  ganglia  and  solar  plexus  in  the  ganE- 

and  moTf  "7  "IT" '"'""'"'''  ''°"' ''''''  S""-'^^  development 
and  more  extended  connexions,  become  each,  in  its  particular 
apparatus,  a  predominant  centre,  controlling  the  actions    f 
the  others,  and  necessary  to  their  existence 
inJfn'iT  ''"P''^'""''=«n«^««^vhich  have  been  indicated  asexist- 

Ither     n'lrr"'^"""'  ""  '""""'-'e'y  connected  to  each 
other,  and  by  this  connexion,  the  two  apparatus  are  placed  in 
communication,  and  direct  relations  estabhshed  between "lem 
This  communication  is  accomplished  by  the  eighth  pair,  par  va- 

ftZJ  rT^'"''":-  ^"-"S  f'o-n  the  medulla  oblongata, 
It  sends  branches  to  the  ganglia  of  the  neck  and  thorax,  but  i 
principally  expended  in  anastomo.ses  with  the  solar  plexus  and 
semilunar  ganglia;  so  that  it  may  be  either  described  as  proceed- 
ing from  these  ganglia  and  terminating  in  the  medulla  oblongata, 
or  arising  from  this  last  it  terminates  in  the  ganglia 

Jir".  rT'""'*^!"  °"  ^""""^  by  the  par  vagum  or  pneumo- 
gastric,  between  the  centres-the  medulla  oblongata  and  semi- 
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lunar  ganglia — establishes  the  intimate  relation  and  immsdiate 
connexion  uniting  the  two  apparatus  of  the  nervous  organs — the 
cerebro-spinal  and  ganglionic  or  organic.  By  this  connexion  im- 
pressions are  mutually  reflected  from  the  one  apparatus  into  the 
other;  and  consequently  the  impressions  of  the  viscera,  especially 
those  of  the  abdomen,  which  have  no  direct  communication  with 
the  brain,  reach  that  organ,  while  those  viscera  experience  them- 
selves modifications  from  the  influence  of  cerebral  excitement.  It 
is  this  circumstance  that  causes  the  intellectual  and  moral  faculties 
to  be  afiected  so  constantly  in  their  exercise  by  the  conditions  of 
the  digestive  and  generative  organs,  which  occasions  so  many  dis- 
orders of  the  locomotive  apparatus  to  emanate  from  the  same 
viscera,  and  which  produces  again  in  the  functions  of  these  vis- 
cera frequent  disturbances,  resulting  from  the  commotions  of  the 
passions,  powerful  intellectual  excitement  or  vivid  impressions 
striking  on  the  senses.  In  most  instances,  it  is  in  the  epigastrium, 
the  region  of  the  ganglionic  centre,  that  is  perceived  a  profound 
sensation,  a  sentiment  of  difliculty,  often  a  feeling  of  pain,  con- 
striction, and  sometimes  of  heat,  preceding  or  accompanying 
cerebral  disturbances;  and  every  one  is  familiar  with  the  exist- 
ence of  similar  sensations  in  the  same  location,  caused  by  the 
passions,  by  emotions  of  the  mind,  by  particular  ideas,  or  pain- 
ful and  disagreeable  impressions  on  the  senses. 

The  centre  of  the  ganglionic  or  organic  nervous  apparatus, 
and  the  principal  medium  of  communication  with  the  nervous 
apparatus  of  relation  being  placed  in  the  epigastric  region,  gives 
to  the  viscera  which  occupy  it,  and  are  in  intimate  union  with 
that  centre,  the  preponderating  influence  they  are  known  to  pos- 
sess in  the  economy.  The  effect  of  concussion  on  this  centre, 
suspending  or  annihilating  its  activity  and  power,  similar  to 
concussion  acting  on  the  brain,  is  the  cause  of  the  frequently 
fatal  consequences  of  blows  on  the  epigastrium.  It  is  not  the 
stomach  which  suffers,  or  a  lesion  of  *hat  organ  which  is  destruc- 
tive, but  the  semilunar  ganglia  and  solar  plexus,  organs  whose 
functions  are  so  essential  in  the  economy,  have  their  powers 
suddenly  destroyed,  and  are  the  immediate  cause  of  death. 

By  the  arrangement  of  the  nervous  system  into  twa  separate 
divisions  with  distinct  centres,  especial  advantages  are  obtained. 
The  cerebro-spinal  apparatus,  executing  the  functions  of  relation, 
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connects  the  an.mal  organism  with  exterior  objects  and  influences 
The  ganghon.e  apparatus  unites  the  whole  of  the  viscera    pro 
duces  co-operation  in  their  organic  or  nutritive  actions  a^'eZ- 
I..at.on  of  the.r  forces,  and  a  concurrence  of  their    u„ct  onal 
operat.ons  m  the  maintenance  and  preservation  of  the  anZ 
economy.     Without  this  arrangement  of  the  nervous  s^Z 
the  Viscera  must  have  remained  isolated,  as  in  the  inferior  oreal 
nzafons  of  animals  and  vegetables,  when,  from  the  high  deJee 
o  sen.b.hty  and  irritability  necessary  to  their  offices,  tifey  wo'u  d 
have  been  exposed  incessantly  to  destruction  from  aggrrsive 
.mpress.ons,  from  which  they  could  not  have  been  rescued  7r! 
had  the.r  comb.nat.on  been  made  to  depend  on  the  cerebro.s;inI 
apparatus,  they  would  have  been  liable  to  continual  disturbTnces 
of  the.r  functions,  from  the  influences  of  exterior  impressions  on 
the  senses   the  operations  of  the  intellectual  faculties,  and  the 
excaements  of  the  passions.     The  connexion  of  the  ;iscera  in 
the,r  nutnuve  or  organic  actions,  being  thus  traced  to  the  gan- 
ghon.e nervous  apparatus,  it  is  that  structure  we  must  regard  as 
the  material  organ  of  the  sympathies.  ^ 

III.  In  this  review,  having  ascertained,  1st,  that  the  known 
operations  of  the  nervous  system  are  alone  capable  of  solving  the 
phenomena  of  sympathy;  and  2d,  that  they  are  especially  the 
attribute  of  the  ganglionic  apparatus,  we  are  now  led'to  examine 
.n  a  more  particular  manner,  in  what  sympathy  consists-what 

A.  ,u'    u     l""°"  "'''  «'^'^  ^'''^'^"'^  t°  "«  phenomena. 
At  the  threshold  of  this  inquiry,  we  are  met  by  an  obstacle 
presenting  a  formidable  impediment  in  the  way  of  our  reseaS" 

re"suUs      W  "1"""'^  embarrasses  the  attempt  to  attain  positive 
results.     We  know  not  the  nature  of  the  power,  principle  or 
agent,  whose  activity  is  productive  of  the  phenomena  orth'e  ner- 
vous system.     Various  hypotheses  have  been  assumed,  expla- 
natory of  the  problem.     Vibration  of  nervous  cords,  nervous 
ether  or  gas,  an  imponderable  nervous  fluid,  galvanic  or  electric 
agencies,  have  been  proposed  as  the  material  means  of  producing 
the  phenomena  manifested  in  nervous  structure.  Of  these  it  may 
be  said-they  are  at  best  conjectures,  and  by  their  adoption  we 
are  not  essentially  aided  in  our  investigations,  or  enabled  to  ofler 
conclusions  of  a  convincing  character.     By  confining,  however, 
examinations  to  the  positive  phenomena  verifiable  by  observa- 
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tion,  serious  errors  may  be  avoided,  and  results  of  a  general  and 
practical  character  be  attained. 

In  the  preceding  section  it  was  established,  that  the  transmis- 
sion of  a  mode  of  action  is  a  recognised  power  of  the  nervous 
tissue.  An  action  excited  in  the  nervous  expansions,  is  trans- 
mitted by  the  nerves  to  the  central  cerebral  organs,  and  is  re- 
peated in  them.  This  action,  arising  from  the  impression  of 
external  agents,  is  an  excitement  of  the  same  order,  in  the  same 
line,  with  pathological  excitement,  or  irritation;  for  sensation  is 
always  produced  by  an  irritation  in  a  sensitive  surface.  When 
the  neck  of  the  bladder  suffers  from  irritation,  the  sensatioQ 
caused  by  a  distended  bladder,  by  the  actual  impression  of  the 
urine,  is  so  acutely  developed,  as  to  call  into  constant  action  the 
instinctive  efforts  for  the  evacuation  of  that  viscus.  The  same 
fact  prevails  in  inflammation  of  the  mucous  tissue  of  the  lower 
portion  of  the  rectum,  and  hence  the  tenesmus  or  unceasing  ef- 
forts for  defecation,  from  the  existence  of  the  sense  of  that  want 

The  external  senses  present  similar  phenomena.  How  many 
kinds  and  degrees  of  sensation  proceed  from  irritations  of  the 
skin?  Developed  in  the  labyrinth,  what  various  sounds  and 
noises  torment  the  sufferer;  and  when  in  the  retina,  he  is  annoyed 
with  the  sensation  of  vivid  light. 

In  these  exemplifications,  an  irritation  of  a  tissue  causes  the 
same  kind  of  action  and  series  of  phenomena  as  an  actual  im- 
pression of  an  exterior  agent.  An  irritation,  or  stimulation,  the 
excitation  of  the  organic  actions,  awakens  the  activity  of  the 
transmitting  faculty  of  the  nervous  tissue,  and  is  conveyed  and  re- 
peated in  the  nervous  centres,  disturbing  their  mode  of  existence, 
and  consequently,  through  them  is  reflected  into  other  organs  or 
tissues,  with  which  those  centres  are  in  communication.  This 
fact  is  displayed  in  the  convulsions,  which  may  be  induced  in 
highly  sensitive  individuals,  by  excessive  tickling.  A  mechanical 
irritation  is  exercised  on  the  skin,  a  lively  sensation  is  awaken- 
ed, the  internal  central  organs  of  sensation  are  actively  excited, 
violently  perturbated;  the  disturbance  extends  into  the  organs  of 
locomotion,  is  thrown  into  the  thoracic  and  abdominal  ganglia, 
whence  proceed  the  violent  instinctive  and  irrepressible  muscular 
exertions,  the  paioful  visceral  sensations  of  the  chest  and  praecor- 
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dia,  the  convulsions,  spasms,  and  death,  even  which  may  ensue 
from  this  cause.  ^  cubub 

The  production  of  convulsions  and  spasm,  from  worms  in  the 
intesunes,  and  indigestible  food  in  the  stomach,  whose  chief 

In      f.         ::  ""  ''  "°  °''^^  ''^"  ^^  ^^^^^^^--  --ted  me. 
chanica  ly  m  the  intestinal  and  gastric  mucous  tissue,  is  a  further 
I  lustration  of  the  principle,  and  has  already  been  n^iced  *    To 
the  same  purport  may  be  cited  the  indomptable  irritation  of  the 
locomotive  nervous  organs,  causing  tetanus,  from  splinters  and 
other  trifling  injuries  of  this  nature  in  the  extremities,  or  mecha- 
nical irritants  in  the  lower  bowels.     In  these  instances  a  local, 
and  often  in  itself  mere  trivial  irritation,  is  communicated  to  a 
remote  organ,  creates  in  it  the  same  state  of  irritation,  to  the 
great  disorder,  and  sometimes  destruction  of  its  functions.     The 
only  possible  means  of  effecting  this  communication  or  translation 
of  action  from  the  primitive  point  of  irritation  to  the  organ  se- 
condarily  involved,  are  the  nerves  and  their  power  of  transmitting 
and  causing  the  repetition  of  the  same  action-excitement,  stimu 
lation,  irritation— in  different  tissues  and  organs. 

From  the  identity  of  nervous  power,  or  activity,  we  may 
safely  form  the  induction  from  these  open  facts  and  well  estab- 
lished data,  that  phenomena  perfectly  analogous  prevail  in  the 
ganglionic  apparatus  of  the  nervous  system.     An  irritation  ex- 
cited  in  the  tissues  of  an  organ,  embraced  in  the  domain  of  the 
ganglionic  apparatus,  will  be  communicated  to  the  centre  with 
which  ,t  IS  in  connexion,  will  be  reproduced  in  that  centre,  will 
occasion  in  it  the  exaggeration  or  perversion  of  its  forces  and 
functions  appertaining  to  that  state,  and  will  be  thence  necessarily 
continued,  transmitted,  or  reflected  into  the  other  organs  with 
which  It  IS  placed  in  communication,  and  receive  stimulations 
from  It,  establishing  in  them  the  same  state,  and  corresponding 
disorder  of  their  functional  actions. 

The  organs  of  the  economy  are  maintained  in  action  by  the 
stimulation  of  agents  endowed  with  active  forces  to  which  they 
respond.  These  agents  are  internal  or  organic,  generated  in  the 
economy  itself,  as  well  as  external.     Nervous  activity  is  one  of 
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the  most  prompt,  energetic,  and  diffusive  of  the  internal  or  or- 
ganic stimulants.  Its  movements  have  a  velocity  inconceivable 
by  the  mind,  and  too  rapid  for  our  perceptions.  This  force  is 
the  property  of  the  nervous  structure,  and  varies  in  its  intensity 
or  quantity;  increasing  or  diminishing,  according  to  the  varying 
state  of  that  structure,  modified  by  the  activencss  of  its  organic 
actions.  Each  portion  of  the  nervous  structure  possesses  its 
own  activity,  which  is  produced  or  evolved  in  itself — is  attached 
to  its  own  condition.  Sensibility  is  not  the  same  in  every  por- 
tion of  the  nervous  tissue.  It  is  more  acute  in  one  part  than  in 
another;  it  declines  in  one  organ  from  prolonged  exercise,  while 
it  continues  in  an  active  condition  in  other  organs.  It  ceases  to 
be  manifested  in  any  portion  of  the  nervous  structure  when  the 
organic  actions  are  arrested  by  a  deprivation  of  its  circulating 
fluid,  or  by  the  ingress  into  it  of  black  or  oxygenated  blood.  Ner- 
vous activity  or  force  being  thus  dependent  on  the  state  of  the 
nervous  structure,  and  its  organic  actions,  whenever  the  tissues  of 
an  organ,  rich  in  nervous  structure,  are  stimulated  into  increased 
action,  the  movements  of  vitality  are  exalted  in  it,  or  irritation  is 
established,  and  the  nervous  elements  partake  of  this  state;  then 
the  nervous  activity  of  that  organ  is  augmented  or  evolved,  the  or- 
gan is  more  sensitive,more  irritable;  nervous  stimulation  emanates 
from  it  with  increased  vigour,  and  is  imparted  to  the  nervous  centre 
with  which  the  organ  is  in  communication;  and  this  centre  again  re- 
acts in  a  similar  mode  on  other  organs  embraced  in  its  connexions. 
Each  organ  in  action  is,  in  this  manner,  a  point  radiating  stimu- 
lation to  the  other  organs  of  the  economy,  and  concurs  directly 
as  an  excitant,  independently  of  its  functional  actions,  to  the 
maintenance  of  the  vital  movements  of  the  whole  organism.  A 
distribution  and  intercommunication  of  excitation  amongst  the 
organs  of  the  economy  is  accomplished  by  this  process,  not 
unlike  the  distribution  of  heat  amongst  surrounding  bodies,  by 
the  radiation  of  caloric,  each  organ  emitting,  radiating,  and  re- 
ceiving nervous  stimulation,  according  to  the  quantity  of  its  ner- 
vous elements,  and  the  activity  of  their  actions. 

In  the  natural  state  of  the  organism,  the  correlation  and  mutual 
play  of  the  organs  on  each  other,  through  the  medium  of  the 
nervous  system,  and  by  the  radiation  of  its  ingcnerated  nervous 
activity,  are  not  characterized  by  features  so  striking,  as  to  be 
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readily  seized  on  and  established.     They  nevertheless  do  exist 
and  are  what  is  to  be  understood  properly  of  the  syncrgia  of 
writers.     In  the  pathological  state,  the  evidences  of  this  mode  of 
connexion  and  influence  are  too  apparent  to  be  misunderstood. 
The  pathological  phenomena  are,  however,  no  more  than  an  ex- 
aggeration of  the  physiological  phenomena.    When  an  organ  in 
a  state  of  active  irritation,  or  acute  inflammation,  acts  on  another 
and  distant  organ,  affects  it  in  the  same  manner,  communicates 
Its  own  condition,  it  is  not  that  a  connexion  is  established,  which 
did  not  before  prevail,  or  a  mode  of  action  and  influence  is  brought 
into  play  which  previously  had  no  existence.     The  connexion 
was  already  there;  the  action  and  influence  already  had  being- 
and,  as  from  this  natural  or  physiological  connexion  and  influence,' 
the  organs  harmonize  and  correspond  to  each  other  in  health,  sJ 
from  the  same  cause,  are  they  participants  of  the  same  condition 
in  disease.   It  is  from  this  natural,  fixed  connexion  and  influence, 
that  an  organ,  pathologically  excited,  generating  in  itself  by  the 
nervous  elements  of  its  structure,  an  excess  of  nervous  activity, 
becomes  a  morbid  or  pathological  excitant  to  the  other  organs 
embraced  in  the  range  of  its  nervous  circle;  or  with  which  it  is 
in  most  intimate  nervous  connexion.  *^" 

When  the  organic  actions  of  an  organ,  from  the  abstr^ion  of 
its  normal  stimulants,  excessive  congestion  of  its  tissues,  or  from 
any  other  cause,  are  enfeebled,  or  reduced  in  activeness  or  power, 
the  production  of  its  vital  force,  its  irritability,  its  sensibility,  its 
nervous  activity,  all  depending  on  the  organic  actions  for  their 
production,  decline;  its  vital  phenomena,  are  diminished;  it  ceases 
to  radiate  its  accustomed  nervous  stimulation  or  vibrations  to  the 
nervous  centres,  and  thence  into  the  organism;  and  a  sedation,  di- 
minution of  the  vital  movements  or  the  organic  actions,  an  asthe- 
nia, follow  as  a  necessary  consequence,  in  the  whole  circle  of  or- 
gans in  its  connexion,  and  frequently  in  the  whole  organism. 
This  may  even  reach  an  extent  terminating  in  death. 

Instances  of  this  last  category  of  phenomena  are  presented  in 
the  rapid  dissolution  so  frequently  resulting  from  intense  gastric 
and  enteritic  irritation  and  inflammation.  The  establishment  of 
the  disease  is  productive  of  extreme  disorder  in  the  heart,  in  the 
capillary  circulation,  in  the  respiratory  organs,  in  the  secretory 
apparatus,  in  the  brain,  in  the  nervous  centres  of  sensibility  and 


locomotility,  from  the  excessive  morbid  stimulation  of  the  irri-» 
tated  and  inflamed  tissues,  reflected  through  the  ganglionic  ap- 
paratus and  its  central  organs,  into  the  different  organs  of  the 
economy.  The  intensity  and  number  of  the  secondary  pheno- 
mena, correspond  with  the  intensity  and  aggravation  of  the  pri- 
mary gastric,  and  enteritic  symptoms.  These  suddenly  termi- 
nate, the  tissues  disorganized  with  the  vehemence  of  their  ac- 
tions, or  oppressed  with  congestion,  are  struck  with  death;  their 
vital  movements  and  activity  stagnate,  and  they  cease  to  be  a 
centre  radiating  morbid  stimulation  or  excitement,  perturbative 
of  the  organic  actions  of  the  tissues  and  organs.  Immediately 
the  functions  of  the  organs,  which,  as  yet,  were  but  sympatheti- 
cally disordered,  in  running  down  the  scale  of  excitement,  by 
the  withdrawal  of  the  disturbing  stimulation,  resume  and  preserve 
for  a  short  period,  their  healthy  or  natural  state.  The  patient 
rises  from  his  bed,  he  feels  the  invigoration  of  returning  health, 
he  pronounces  hitaself  restored,  he  walks  about,  he  converses 
with  his  relati<rdl  v^  frieirtJs  in  his  usual  spirits  and  state  of 
mind,  he  take*  to  %k%  booli^w-ites  letters,  looks  after  his  affairs. 
His  recovery  is  considerfedWrtain,  and  regarded  as  almost  mi- 
raculous. An  inexperienoe4  medical  attendant  may  be  deceived 
by  the  fallacious  aspect  of  the  case,  and  be  led  to  the  formation 
joC  a  false  prognostic.  The  delusion  soon  vanishes — a  sentiment 
of  inward  failing  is  perceived,  it  rapidly  becomes  a  feeling  of 
extreme  exhaustion,  a  fainting  debility  seizes  on  every  organ,  the 
surface  is  algid  and  pallid,  a  cold  and  clammy  sweat  breaks  from 
every  pore,  the  respiration  is  hurried  and  feeble,  the  mind  wan- 
ders, the  senses  are  obscured,  the  efforts  of  the  muscles  are  tre- 
mulous and  without  force— life  is  escaping  from  every  avenue, 
and  where,  but  a  few  moments  before,  was  the  animation  and 
brightness  of  hope,  is  now  spread  the  darkness  of  despair. 

The  speedy  and  entire  change  induced  in  the  organism  by  the 
death  of  the  stomach,  does  not  proceed  from  its  dependancy  on 
the  function  of  that  organ.  Life  may  be  protracted  a  long  period 
during  its  suspension,  or  with  its  complete  deprivation.  But  with 
the  cessation  of  its  organic  actions,  or  vital  movements,  terminates 
the  production  of  its  sum  of  vital  activity  and  stimulation  en- 
gendered by  the  organic  actions.  A  positive  loss,  an  immediate 
and  direct  abstraction  of  vital  stimulation  is  susUined,  the  ener- 
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jating  and  sedative  infl«ence  of  which,  from  the  ganglionic  cen- 
tre that  18  first  assailed,  is  soon  extended  from  organ  to  organ 
augmenting  with  a  progressive  ratio,  until  the  whole  economy 
sinks  under  its  fatal  depression. 

The  sedation  or  asthenia  of  an  organ,  that  is,  the  direct  or  in- 
direct  enervation  of  the  organic  actions,  is  imparted  as  well  as 
stimulation  or  excitement,  to  other  and  remote  organs,  through 
the  connexion  established  by  the  nervous  apparatus,  and  is  thus 
an  operation  of  sympathy,  together  with  its  opposite  condition- 
irritation.  To  this  circumstance  it  is  that  a  sedative  treatment 
directed  to  organs  elevated  in  the  rank  of  the  sympathies,  can 
be  brought  to  bear  its  influence  on  the  whole  organism. 

The  connexion  and  influences  of  the  organs  on  each  other 
.  constituting  sympathy,  exist  in  health  as  in  disease,  though  nol 
as  perceptible  by  clearly-marked  phenomena.  From  this  cause 
the  fact  has  been  overlooked,  and  the  term  sympatAt/  is  generally 
used  as  expressive  of  the  phenomena,  provoked  by  a  pathological 
state.  It  does  not,  however,  difier  from  the  established  relations 
of  the  organs-and  sympathy  is  nothing  more  than  the  natural 
relations,  connexions,  and  influences  of  the  organs,  acting  or  sus- 
taming  and  exciting  each  other,  more  decidedly  pronounced  and 
positively  characterized  than  in  health. 

^I'J^  ^^^  foregoing  investigation  it  has  been  attempted  to 

reach  definitive  views,  1st,  of  the  proper  phenomena  of  sympathy ; 
2d,  of  the  material  organ  or  apparatus  of  sympathy;  and  3d,  of 
the  nature  of  sympathy,  or  the  kind  of  action  in  which  it  con- 
sists.   It  now  remains  to  inquire  into  the  utility  of  sympathy— to 
ascertain  the  cut  bono,  the  wherefore,  for  which  it  is  instituted 
and  the  advantages  it  oflers  to  the  economy.     Viewed  at  firsl 
superficially,  and  seen  only  as  propagating  disease  from  organ  to 
organ.  It  might  be  regarded  as  an  injurious  rather  than  a  salutary 
provision,  from  which  it  would  have  been  a  beneficial  arrange- 
ment  for  the  organism  to  have  been  exempted.     But  thoroughly 
understood  and  justly  appreciated,  ^y,n/,aMy  will  be  recognized 
as  an  operation  of  preservative  tendency,  in  the  highest  degree 
saluUry,  and  forming  the  base  of  all  the  recuperatory  actions  of 
the  economy-the  natural  methods  of  cure  and  restoration.     It 
IS  the  master-key  of  many  leading  pathological  phenomena,  the 
true  character  of  which,  it  is  conceived,  cannot  be  correctly  com- 
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prehended  without  the  aid  of  a  sound  and  just  doctrine  of  sym- 
pathy. 

The  organs,  whose  functions  are  the  means  of  existence,  being 
composed  of  tissues  endowed  with  a  high  degree  of  irritability — 
of  vital  activity — are,  consequently,  susceptible  of  numerous  im- 
pressions, are  acted  on  by  an  immense  variety  of  agents,  with 
which  they  are  brought  into  relation,  possessing  active  forces 
and  perturbating  properties.  The  organic  actions,  or  vital 
movements  of  the  tissues,  are  thus  subject  to  be  directly  dis- 
turbed in  their  natural  order,  in  a  violent  manner,  and  by  means 
it  is  not  possible  to  guard  against,  or  controul.  The  functions 
of  the  organs  themselves,  dependent  on  the  organic  actions  of  the 
tissues,  when  pushed  to  excess,  as  they  so  frequently  are  by  man 
in  a  civilized  state,  are  additional  causes  of  constant  disorder  in 
the  play  of  the  organic  actions. 

But  the  organic  actions,  or  vital  movements,  formative  of  the 
tissues,  and  consisting  in  the  play  of  the  organic  affinities,  acting 
on  the  organic  elements,  are  called  into  existence,  and  are  main- 
tained by  the  unceasing  impressions  or  incitements  of  exterior 
agents,  named  stimuli  or  excitants.  They  are  an  excitation. 
The  most  common  deviation  or  modification  of  these  actions,  is 
their  vitious  augmenUtion,  their  exasperation,  by  the  operation 
of  too  powerful  agents,  tending,  by  the  profound  modification  im- 
pressed on  the  combinations  of  the  organic  elements,  to  the  dis- 
organization or  alteration  of  the  tissues.  To  this  sUte  or  aggre- 
gation of  phenomena,  is  given  the  name  of  irritation,  and  they 
are  always  to  be  regarded  as  implied  by  this  term. 

But  the  establishment  of  irritation,  in  a  manner  inexplicable 
from  our  ignorance  of  the  motive  powers  of  the  sanguine  fluid  in 
the  capillary  and  intertextular  angeial  tissue,  gives  a  direction  of 
the  fluids  contained  in  it,  concentering  them  from  all  the  tissues 
and  organs  to  the  tissue  or  organ  in  which  that  condition  has 

been  developed. 

When  this  movement  is  continued,  and  is  not  arrested,  the 
sanguine  fluid  accumulates  in  the  irritated  tissue,  acquires  an  ex- 
cess beyond  the  proportion  natural  to  its  structure  or  organiza- 
tion; its  properties  are  profoundly  afiiected,  and  iU  functions  are 
equally  implicated— they  deteriorate,  arc  suspended,  or  are  de- 
stroyed.    Congestion  is  then  formed,  which  is  excessive  accu- 
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mulatlon  of  the  sanguine  fluid  element,  creating  hemo^tam,  or 
stagnation  of  the  blood. 

The  opposite  condition  prevails  in  the  organs  remote  from  the 
seat  of  the  irritative  movements.  They  are  robbed  of  the  pro- 
portion of  sanguine  element  necessary  to  their  healthful  consti- 
tution, an  exhaustion,  a  debilitation,  a  sedation  of  their  vital 
activity  ensues-hemostasis  from  deficient  power  is  induced,  and 
the  functions  either  languish  in  extreme  feebleness,  or  are  entirely 
annulled.  ^ 

This  condition  often  occurs,  and  frequently  with  a  frightful 
and  incontrollable  rapidity,  when  highly  vital  organs,  rich  in 
the  capillary  angeial   tissue,  and  abounding  with  the  sanguine 
element,  are  assailed  with  violently  perturbating  impressions. 
1  his  IS  the  constant  tendency,  the  disposition  of  the  irritative 
and  inflammatory  affections  of  the  abdominal  viscera,  occasion- 
ally  of  those  of  the  thorax,  and  sometimes  of  the  brain.     It  ex- 
ists in  the  onset  of  all  febrile  diseases ;  it  is  especially  marked  in 
these  affections  when  prevailing  in  southern  and  tropical  cli- 
mates;  it  is  the  peculiar  character  of  malignant  intermittents,  of 
spasmodic  cholera,  of  calculous  nephritis,  and  is  a  predominant 
element  in  ataxic  fevers. 

The  continued  progression  of  this  movement,  the  prolonga- 
tion of  the  series  of  phenomena  attending  on  and  awakened 
by  acute  internal  irritations,  if  not  arrested,  would,  in  all  in- 
stances, prove  imminently  threatening  of  fatal  congestions,  and 
equally  fatal  exhaustion.  But  this  result  is  prevented  by  the  es- 
tablishment of  reaction,  as  it  is  termed.  Let  us  then  ascertain 
what  are  the  phenomena  of  reaction,  and  the  manner  in  which 
It  IS  produced,  that  the  term  may  possess  a  positive  value,  and 
be  employed  with  a  definite  meaning. 

In  reaction  the  movement  of  concentration  and  centralization 
characteristics  of  the  preceding,  or  the  forming  period  of  irriU- 
tion,  is  arrested,  and  is  replaced  by  a  movement  of  diffusfon  and 
expansion—a  centrifugal  opposes,  and  subdues  a  centripetal  ac- 
iion.  The  series  of  phenomena  is  reversed ;  a. new  series  is  sub- 
stituted. The  tissues  and  organs  which  manifested  the  most  pro- 
found asthenic  exhaustion,  with  the  loss  of  their  functional  ope- 
rations, exhibit  reviving  power  and  activity,  they  momenUrily 
reassume  their  natural  sUte,  rapidly  transcend  it,  acquire  force 
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and  energy,  and  finally  rush  into  the  perturbation^  disorder,  and 
derangement  of  morbid  excitement.  The  organs  which  were  op- 
pressed with  the  congested  load  of  fluids  that  had  been  precipitated 
on  them  by  the  first  movement  of  concentration,  are  relieved ;  the 
excess  of  the  sanguine  element  that  had  overwhelmed  them  is  re- 
abstracted  and  difi*used — they  are  restored  to  calm,  a  more  regular 
exercise  of  their  functional  duties  ensues,  and  the  whole  organism 
reverts  gradually,  after  repeated  fluctuating  movements,  to  a  na- 
tural state.  Reaction  is  thus  a  recuperative  process,  equalizing 
the  forces  of  the  organs,  and  reestablishing  the  balance  of  the 
organic  actions,  and  the  equilibrium  of  the  capillary  circulation 
when  overthrown.  < , 

The  phenomena  of  reaction  are  accomplished  by  an  excite- 
ment developed  in  the  organs,  whose  forces,  actions,  and  circu- 
lation, had  been  enfeebled  in  the  first  instance  under  the  influ- 
ence and  concentrating  movements  of  pathological  irritation. 
This  is  the  first  of  the  perceptible  phenomena  in  the  series.  Ex- 
citement— that  is,  the  augmentation  of  vital  activity  and  move- 
ments, cannot  occur  or  be  sustained  without  an  increase  of  the 
sanguine  fluids,  one  of  the  elements  of  the  tissues,  and  an  indis- 
pensable party  to  the  act  of  excitement.  Excitement  being  in- 
duced, a  necessity  is  created  for  the  presence  of  the  sanguine 
fluid  in  the  excited  tissue — a  species  of  affinity  is  developed  be- 
tween the  solid  element  and  the  fluid  element,  which  retains  the 
latter,  resists  its  abstraction,  extends  its  influence  abroad,  as  the 
excitement  is  augmented,  and  attracts  or  demands  the  fluid  ele- 
ment of  all  the  other  organs.  The  seat  of  every  irritation  is  al- 
ways, therefore,  a  centre  of  adfluxion  for  the  fluid,  or  moveable 
element  of  the  organism,  whose  circle  possesses  a  radius  pro- 
portioned to  the  intensity  of  the  irritation,  the  rank  or  influence 
of  the  tissue  in  the  organism,  and  its  role  in  the  sympathies. 
But  excitement  is  always  the  result  of  a  stimulant  or  exciting 
agent,  whose  power  is  brought  to  act  on  a  structure  endowed 
with  viUl  activity.  In  natural  or  physiological  reaction,  the  sti- 
mulant force  not  being  derived  from  any  external  source,  must 
proceed  from  the  organism  itself,  and  as  no  organ  can  obtain  its 
exciting  force  within  itself,  the  excitement  induced  is  the  propa- 
gation, the  extension  of  the  stimulation,  by  sympathy,  in  the 
mode  precedingly  indicated,  resulting  from  the  primitive  irriU- 
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t.on  already  established.  Reaction  is  therefoi^  the  .y mpathetie 
propa^tion  and  secondary  repetition  of  an  original  irritation  de- 
veloped in  a  tissue  or  organ  remote  from  that  primitively  affected 
whence  results  the  production  of  forces,  and  establishment  of 
movements,  having  a  therapeutic  operation,  and  recuperative 
tendency,  directly  opposing,  resisting,  and  most  commonly  over- 
coming the  forces  and  movements  of  a  pathological  character 
•perative  of  a  disorganizing  process,  and  possessing  a  fatal  ten- 
dency. 

Heaciton  is  thus  seen  to  be  an  effect  accomplished  always  by 
sympathy,  and  it  is  for  the  purpose  of  instituting  this  great,  pro- 
tective,  and  recuperative  process  of  the  economy  which  inter- 
poses Its  preserving  agency  in  so  many  threatening  dangers,  that 
the  sympathetic  connexion  of  the  organs  through  the  ganglionic 
apparatus  has  been  provided. 

When  reaction  is  diffusive,  when  the  sympathetic  irritations 
are  spread  over  an  extended  surface,  when  they  have  seized  on 
a  number  of  organs,  and  the  vital  activity  and  movements  of 
the  tissues  are  carried  beyond  the  natural  type  or  normal  grade, 
the  circulation  having  its  velocity  considerably  increased,  and 
the  animal  temperature  being  elevated  above  its  standard,  the 
phenomena  then  exist,  to  which  is  applied  the  term  fever.    We 
thus  obtain  the  positive  import  of  this  term,  and  the  character  of 
the  phenomena  it  indicates,  the  more  precise  nature  of  which 
was  pointed  out  under  the  section  treating  of  the  animal  tem- 
perature.  Fever,  and  reaction  in  excess,  are  precisely  the  same; 
they  are  both  effects;  they  are  properly  symptoms  rather  than 
disease;  they  are  sanitive  and  salutary  in  design;  they  are  the 
evidences  of  power  and  force  which  admit  of  remedial  and  cura- 
tive operations;  and  they  are  in  themselves  the  recuperative  pro- 
cesses of  the  economy  in  action  instituted  for  its  preservation. 

In  arriving  at  a  knowledge  of  fever  by  the  way  of  analysis, 
the  proper  phenomena  to  which  the  term  alone  is  applicable,  and 
to  which  it  should  be  restricted,  are  easily  appreciable,  and  can 
receive  a  positive  determination.  This  problem  has  continued 
unsolved  to  the  present  period,  has  been  the  most  disquieting 
question  of  the  science,  and  has  heretofore  defied  the  attempts, 
even  of  the  most  gifted,  to  give  it  permanent  form,  or  settle  it 
on  an  established  base.  This  difficulty  has  proceeded  from  a  con- 
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Crete  having  been  mistaken  for  a  simple  phenomenon,  from  fusing 
into  a  common  mass  effects  and  causes,  and  then  studying  them 
in  this  collective  state,  when,  according  to  the  accidental  mode 
in  which  they  happened  to  be  regarded,  they  presented  a  differ- 
ent aspect  to  each  observer. 

The  adoption  of  the  analytic  method  corrects  this  error,  sepa- 
rates each  phenomenon  of  the  aggregate,  and  assigns  to  it  the 
exact  location  it  occupies  in  the  series.  Its  proper  nature,  and 
its  just  value,  are  then  ascertained,  and  the  influence  it  should 
possess  in  the  arrangement  of  a  system  of  treatment  is  clearly 
discerned,  and  taken  at  its  correct  estimate. 

In  all  the  disquisitions  on  fever,  two  things  entirely  dissimilar 
have  been  constantly  confounded — the  primordial  affection,  and 
its  consequences  or  effects — the  root  and  the  branches — the  dis- 
ease and  its  symptoms.     The  last  striking  the  senses  are  imme- 
diately perceived,  make  the  strongest  impression,  and  often  oc- 
cupy exclusively  attention.  Symptoms  are  but  the  outward  signs 
of  disease,  are  its  language,  and  to  be  perfectly  understood,  and 
acted  on  intelligibly,  must  be  converted  into  their  positive  mean- 
ing.  This  can  alone  be  accomplished  by  the  means  of  analytical 
anatomy  and  physiology,  natural  and  pathological — that  is,  a 
thorough  knowledge  of  the  elements,  the  structures  or  tissues, 
the  organs  and  apparatus  of  the  animal  organism,  with  the  pecu- 
liar properties,  characters,  phenomena,  and  functions  of  each. 
Until  the  cultivation   of  anatomical  and  physiological  science 
took  this  direction,  and  this  knowledge  was  developed,  it  was 
not  possible  always  to  comprehend  the  meaning  of  symptoms, 
or  to  discriminate  symptoms  from  disease.    This  was  peculiarly 
the  case  with  fever.     It  was  recognised  without  difficulty  as  a 
symptom  of  the  inflammation  of  certain  organs,  though  the  mode 
of  its  production  could  not  be  understood.     But  it  also  existed 
when,  from  imperfectness  of  knowledge,  the  absolute  ignorance 
of  general  or  analytic  anatomy  and  physiology,  it  was  impossi- 
ble to  recognise  or  ascertain  either  an  inflammation  or  any  other 
material  affection  of  tissues  and  particular  organs.   It  is  not  then 
surprising  that  fever  should  have  been  regarded  as  of  a  most 
mysterious  and  almost  incomprehensible  nature,  whose  obscurity 
embarrassed  the  profoundest  intellects  to  penetrate,  and  defied 
the  ordinary  modes  of  investigation.  There  was  nothing  positive 
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to  rest  upon.     Beyonil  the  mere  fact  of  the  obvious  general  dis- 
order  of  the  functions,  the  remainder  was  a  void,  which  the 
imagination  attempted  to  fill  up.     In  the  absence  of  the  proper 
materials,  no  substantial  doctrine  could  be  formed.    Truth  could 
be  elicited  only  by  a  happy  inspiration,  which,  in  science,  never 
does  more  than  to  present  mere  glimpses,  useless  for  any  practical 
purposes.  For  the  greaterpart,  the  professed  treatises  on  fever,  have 
been  works  of  imagination,  composed  in  the  style  of  romance- 
fancy  sketches—or  are  profound  metaphysical  abstractions,  filled 
with  subtleties,  and  hypothetical  reasonings.  So  accustomed  are 
the  medical  public  to  see  fever  treated  in  this  mode,  and  to  re- 
gard it  in  the  light  of  a  mysterious  operation  of  the  economy, 
that  few  will  be  disposed  to  admit,  from  their  mere  simplicity  and 
singleness,  the  principles  for  a  doctrine  of  fever,  at  which  we 
have  arrived,  from  a  decomposition  of  the  phenomena  included 
in  this  term,  by  the  way  of  analysis. 

From  these  principles  the  term/ever  acquires  a  definite  mean- 
ing, and  is  significant  of  positive  phenomena  to  which  it  is  re- 
stricted.    It  ceases  to  be  a  concrete,  in  which  it  is  attempted 
to  combine  together  and  form  an  abstraction  of  all  the  pheno- 
mena resulting  from  the  complicated  disorders  occasioned  by  the 
affections  of  the  various  organs  in  the  diseases  caUed  fevers.  On 
the  contrary, /ever  is  but  a  part  of  the  phenomena  attending  on 
those  diseases,  most  generally  present,  but,  as  every  practitioner 
of  experience  must  know,  often  does  not  occur.     Fever  cannot 
exist  without  reaction — it  is  reaction  carried  to  excess  and  ob- 
taining a  certain  permanency,  or  the  radiation  of  a  primitive  ir- 
ritation, exciting  at  the  same  time  the  heart,  and  the  organic  ac- 
tions of  various  tissues  and  organs,  increasing  the  velocity  of  the 
circulation,  and  augmenting  the  animal  temperature.    Fever  is, 
consequently,  an  effect  or  symptom,  similar  to  reaction,  and, 
like  reaction,  is  salutary  in  intention,  and  relevant  in  operation. 
It  is  a  common  phenomenon,  which  may  attend  on  the  irrita- 
tions of  any  tissue  or  organ  capable  of  awakening  the  pheno- 
mena of  sympathy. 

In  treating  of  the  diseases  designated  as/everj,  this  common 
symptom,  which,  from  being  the  phenomenon  the  most  obvious 
and  easily  seized  on,  has  usurped  the  chief  consideration,  and 
imparted  its  name  to  the  whole  class,  should  be  carefully  sepa- 


rated and  distinguished  from  its  cause,  the  primitive  affection 
or  irritation  of  an  internal  organ  or  tissue.     This  last,  the  radix 
of  all  the  mischief,  veiled  from  the  sight,  is  too  generally  over- 
looked, or  when  recognised,  its  nature  and  influence  are  too  fre- 
quently misunderstood.     In  the  practical  management  of  these 
diseases,  this  discrimination  and  just  appreciation  of  the  differ- 
ent phenomena  they  manifest,  cannot  be  too  highly  estimated, 
and,  it  is  to  be  apprehended,  a  neglect  of  them  has  too  often  led 
to  unhappy  issues.  To  attempt  the  sudden  and  violent  suppres- 
sion and  extinction  of  the  symptom  fever,  or  reaction  running 
to  excess,  by  extreme  exhausting  evacuations,  is  an  unsafe  prac- 
tice.   It  is  opposing  and  defeating  a  recuperative  operation,  the 
most  efficient  that  can  be  accomplished,  and  instituted  for  the  ex- 
press purpose  of  protecting  the  organism  against  the  consequences 
of  this  very  condition:  fever  is  a  provision  of  nature  for  the  safe- 
ty of  the  economy.    Similar  to  the  recuperative  processes,  secre- 
tion, effusions,  haemorrhage,  fever  may  err  from  its  excess,  or  the 
reactive  irritation  may  assume  an  unsafe  direction.     The  object 
of  the  treatment  of  this  phenomenon  or  symptom  should,  there- 
fore, be  merely  to  limit  its  energy, to  restrain  it  within  due  bounds, 
and  to  govern  its  course,  but  not  to  extinguish  it  utterly.  Should 
the  blow  aimed  at  this  mere  secondary  effect,  or  the  symptom /fi- 
ver fail  to  eradicate  the  primitive  irritation,  which  seldom  can  be 
accomplished  except  in  light  cases  attended  with  little  danger,  or, 
in  its  commencement  in  highly  vascular  organs,  as  the  lungs  and 
brain,  the  organism  is  prostrated,  the  unaffected  tissues  and  or- 
gans are  enfeebled,  and  thereby  incapacitated,  from  interposing 
their  protective  agency,  by  the  destruction  of  the  power  neces- 
sary to  the  action  of  sympathy,  or  the  radiation  of  irritative  ac- 
tions, and,  consequently,  the  affected  tissues  and  organs  aban- 
doned to  themselves,  their  vital  activity  and  energy  oppressed, 
they  offer  but  little  ability  for  resistance,  possess  but  a  faint  ca- 
pacity of  restoration,  and  most  commonly  succumb  in  the  un- 
equal contest.     The  patient,  when  this  condition  has  been  in- 
duced by  this  intemperate  treatment,  is  placed  in  the  worst  pos- 
sible situation.    He  is  in  the  same  state  with  one  in  whom  reac- 
tion has  never  taken  place;  with  this  additional  disadvantage, 
that  the  exhaustion  and  debilitation  induced  in  the  economy  dis- 
qualifies the  organs  from  executing  the  process  of  reaction. 
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The  impression  or  irritation  developed  by  morbific  agents  is 
often  so  violent  as  to  prostrate  the  vital  forces  and  activity  of  the 
tissues,  and  to  depress  their  organic  actions  to  the  lowest  ebb, 
by  the  extent  and  intensity  of  the  congestion  suddenly  induced! 
The  sympathetic  relations  or  connexions  of  the  organs  are  then 
broken  up,  are  overwhelmed  or  destroyed.     Sympathy  is  para- 
lyzed or  extinct:  radiation  of  the  irritative  impression  and  ac- 
tion cannot  occur,  or  is  efiected  with  extreme  difficulty  and  tar- 
diness.  The  organism  is  threatened  with  rapid  destruction  from 
two  opposite  causes— the  death  of  the  tissues,  the  field  of  the 
morbific  impression,caused  by  the  extreme  depression  of  their  or- 
ganicactions,  crushed  beneath  the  load  of  congestion;  and  the  cessa- 
tion of  the  organic  actions  of  the  unirritated  tissues,  enfeebled,  de- 
bilitated, asthenic,  from  the  exhaustion  of  their  sanguine  element. 
This  violent  suppression  of  the  sympathetic  actions,  this  dis- 
ruption of  the  relations  and  communication  between  the  organs, 
destroying  the  unity  of  the  organism,  is  a  result  either  of  the 
exceeding  energy  of  the  morbific  agent  and  violence  of  its  im- 
pression, or  of  a  constitutional  or  accidental  derangement  in  the 
harmony  of  the  relations  and  connexions  of  the  organs— some 
one  tissue  or  organ  having  acquired  an  unnatural  development 
or  activity,  conferring  on  it  an  ascendancy  over  all  the  others. 
The  two  causes  may  be  co-operative  at  the  same  time,  when  the 
destruction  of  the  organism  is  wrought  with  a  fearful  rapidity. 

The  last  cause  existing  in  individuals  labouring  under  chronic 
inflammations,  in  those  of  intemperate  habits,  in  those  who  lead 
irregular  lives,  who  are  subjected  to  the  privations,  the  expo- 
sures, the  hardships  of  poverty  and  wretchedness,  who  dwell  in 
confined,  damp,  and  filthy  habitations  and  localities,  exposed 
constantly  to  insalubrious  exhalations  and  unwholesome  impres- 
sions—it is  those  individuals  who  most  frequently  present  this 
condition  of  sympathy,  who  manifest  this  array  of  phenomena, 
and  who  succumb  beneath  the  blow  with  scarce  an  effort  to  re- 
sist it,  the  assured,  the  selected  victims  of  every  epidemic 
disease. 

This  condition  of  sympathy,  its  paralyzed  state,  its  incapacity 
to  radiate  and  diffuse  a  local  irritation,  and  excite  reaction,  is  the 
important,  the  essential  character  of  malignant  intermitlents, 
especially  of  the  algid  form,  known  in  the  southern  states  asco/rf 


plague;  it  is  the  peculiar  feature  of  the  epidemic  or  spasmodic 
cholera,  now  devastating  the  lower  orders  of  society  in  Europe, 
atwl  a  visitation  of  which  may  be  looked  for  in  this  country  in 
its  progress  round  the  globe. 

From  the  foregoing  principles,  the  treatment  of  the  diseases 
named  fevers,  before  they  become  complicated  by  vitiation  of 
the  nutritive  sanguine  fluid  from  the  suspension  or  perversion  of 
the  functions,  which  introduces  new  considerations,  may  be  em- 
braced in  the  following  propositions: — 

1st.  To  mitigate  or  abate  the  energy  of  reaction,  or  the  fe- 
brile symptoms  when  threatening  injurious  consequences  from 

excess. 

2d.  To  reduce  the  primitive  and  perturbative  irritation  by  the 
means  producing  the  most  prompt  and  efficient  sedation,  directed, 
when  practicable,  to  the  tissue  and  organ  the  seat  of  this  irri- 
tation. 

Sd.  To  protect,  by  topical  and  local  treatment,  vital  organs 
from  the  secondary  or  radiated  irritation — or  to  reduce  and  keep 
it  within  safe  limits  when  it  has  occurred. 

4th.  To  impart  a  direction  to  the  sympathetic  or  radiated  ir- 
ritative actions,  towards  organs  whose  functions  are  not  imme- 
diately vital,  by  developing  in  them  artificial  excitement  and  ir- 
ritation,   and   thus   diverting  the   morbid   irritation   into   safe 

channels. 

5th.  To  resort  to  the  employment  of  evacuant  irritants,  ex- 
citants, stimulants,  and  tonics,  when  the  intensity  of  the  primi- 
tive irritation  has  declined,  the  sympathetic  reaction  is  ener- 
vated, or  has  ceased,  and  the  original  irritation  is  converted  into, 
or  is  about  to  become  a  local  disease.  By  exciting  and  invigorating 
the  actions  and  functions  of  the  healthy  tissues  and  organs,  they 
are  made  to  cure  the  original  disease  by  the  establishment  of  an 
artificial  crisis,  imitating  a  natural  process  of  relief,  or  by  dif- 
fusing and  dispersing  the  enfeebled  irritation  throughout  the 
economy,  by  a  species  of  general  metastasis  or  revulsion.  This 
class  of  remedies,  when  their  mode  of  operation  is  understood, 
and  they  are  judiciously  employed,  is  often  the  most  efficient 
means  for  the  cure  of  irritations  and  inflammations.  In  employ- 
ing them,  it  is  proper  to  respect  the  tissue  or  organ  the  seat  of 
tlie  irritation,  and  to  resort  to  those  that  possess  no  relationship 
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With  it;  that  do  not  act  on,  or  but  slightly  affect  it;  that  may  be 
introduced  into  the  economy  by  another  route,  leaving  it  un- 
touched ;  or  that  pass  over,  leaving  it  undisturbed  to  expend 
their  force  on  some  other  tissue  or  organ. 

6th.  To  produce  a  diffused  permanent  tonic  excitement  and  ge- 
neral invigoration  of  the  organic  actions,  throughout  the  organism, 
by  the  employment  of  tonic  remedies,  especially  cinchona,  or 
its  active  principles ;  or  a  diffused  persistent  pathological  irrita- 
tion—as by  arsenic— when  a  local  irritation,  reduced,  but  not 
extinguished  by  the  sympathetic  radiation,  or  febrile  reaction,  is 
re-exacerbated,  or  re-acquires  its  original  intensity,  at  different 
intervals,  productive  of  paroxysms,  creating  a  fluctuating  move- 
ment or  raptus  of  the  capillary  sanguine  fluid  and  forces  of  the 
tissues,  or  assumes  an  intermittent  type. 

The  diffused  excitement  of  the  organic  actions  by  these  agents 
causes  in  each  tissue  a  demand  for  its  own  sum  of  sanguine  fluid, 
always  proportioned  to  the  activity  and  energy  of  its  vital  move- 
ments. A  therapeutic  force  is  thus  called  into  requisition  in  all  the 
tissues,  resisting  the  local  pathological  force  developed  in  the  irri- 
tated  organ,  and  though  it  possesses  in  each  a  less  intensity  than 
that  which  is  morbid,yet  the  whole  sum  of  resistance  presented  by 
so  many  points  throughout  the  organism,in  the  aggregate, is  supe- 
nor.  Themovementof  concentrationorcentralization  cannot  then 
occur,  the  first  phenomenon  in  the  series  is  prevented,  and  the 
paroxysm  is  defeated.  Should  the  local  pathological  irritation  be 
neglected,  its  symptoms  be  merely  suppressed,  while  it  is  suf- 
fered to  persist,  on  the  subsidence  of  the  artificial  or  therapeutic 
excitement,  the  irritation  will  be  re-invigorated;  the  irritated  tis- 
sue or  organ  will  renew  its  morbid  activity,  will  acquire  its  mor- 
bid ascendancy,  subjecting  all  the  others  to  its  influence^  and  re- 
lapses continue  to  recur. 

7th.  To  awaken  the  vital  activity,  to  produce  a  movement  of 
expansion  or  radiation,  the  diffusion  of  irritation,  or  the  excite- 
ment of  febrile  reaction,  by  the  conjoint  administration  of  diffu- 
sible stimuli  and  excitants  internally,  by  capillary  depletion, 
and,  in  some  cases,  general  depletion,  wUh  the  employment  ex- 
ternally of  all  the  exciting  means  that  can  be  brought  to  act  on 
the  skin,  as  heat,  frictions,  rubefacients,  vesicatories,  cauteries, 
&c.  when  an  internal  irritation,  from  its  intensity,  or  other 


causes,  remains  concentrated  on  a  tissue  and  organ,  paralyzes  or 
suppresses  the  sympathies,  prostrates  the  connexions  of  the  or- 
gans, and,  by  causing  a  centripetal  movement  of  the  capillary 
circulation  and  concentration  of  the  sanguine  fluid,  is  productive 
of  a  disorganizing  congestion  and  fatal  hemastasis,  or  stagnation 

of  the  blood. 

The  foregoing  propositions  for  the  treatment  of  the  class  of 
diseases  known  as  fevers,  drawn  from  an  analysis  of  their  phe-  • 
nomena,  are  calculated  to  meet  the  indications  presented  by  the 
phenomena  of  a  dynamic  character,  independent  of  those  arising 
from  alterations  and  vitiations  of  the  crasis  or  constitution  of  the 
blood,  and  of  the  secreted  products.  These  are  complications, 
most  commonly  effects, resulting  from  the  action  of  the  preceding 
phenomena,  and  which  require  entirely  different  considerations. 

V.  To  render  complete  the  history  of  sympathy,  it  now  re-  ^ 
mains  to  indicate  the  fixed  general  phenomena  or  general  laws 
observed  to  prevail  in  the  sympathies  deduced  from  clinical  facts 
and  experience. 

Ist  Sympathy  is  not  a  mere  pathological  phenomenon ;  it  is  a 
physiological  fact,  exaggerated  or  developed  in  disease. 

2d.  Individuals  differ  in  the  activity  and  number  of  their  sym- 
pathies from  their  general  or  constitutional  organization.  Those 
in  whom  the  nervous  and  vascular  tissues  are  most  developed 
and  abounding,  manifest  the  most  active  sympathies.  Children 
and  females,  from  this  cause,  have  sympathies  more  acute  than 
the  aged  and  male  sex.  Individuals  of  the  lymphatic  tempera- 
ment, will  perish  from  inflammations  which  are  scarcely  suspected, 
being  masked  by  the  inertia  of  their  sympathies. 

3d.  All  the  tissues  and  organs  do  not  occupy  the  same  line  in 
the  role  of  the  sympathies.  They  manifest  in  this  respect  very 
great  diversity. 

a.  The  tissues  and  organs,  the  most  highly  organized,  the 
most  vascular  and  richly  endowed  with  nervous  structure,  and 
the  most  intimately  connected  with  the  ganglia,  the  centres  of 
the  ganglionic  apparatus,  are  those  most  elevated  in  the  sympa- 
thies. These  circumstances  impart  the  predominance  possessed 
by  the  gastric  tissues  and  digestive  organs  in  the  sympathetic 
connexions  of  the  organism,  which  make  them  as  it  were  the  re- 
presentative of  so  many  disorders,  the  source  of  such  numerous 
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affections;  and  gives  to  the  impressions  of  therapeutics  agents 
exercised  on  them  so  extended  and  profound  an  influence  in  mo- 
difying the  organic  actions  of  most  of  the  tissues  and  organs. 

b.  The  irritability  of  a  tissue  or  organ,  whether  natural  or  ac- 
quired, determines  its  rank  in  the  sympathies.  The  organs  the 
most  irritable,  are  those  most  active  in  the  sympathies.  A  feeble 
impression  on  an  irritable  tissue  will  excite  very  general  dis- 
turbance through  the  activity  of  its  sympathy;  very  profound 
impressions  on  organs  of  a  low  degree  of  irritability,  are  scarcely 
felt  beyond  their  local  action. 

4th.  Sympathy  being  the  connexion  influencing  and  modify- 
ing the  state  of  the  organic  actions,  or  vital  nutritive  movements 
of  the  various  tissues  of  the  organism,  accomplished  always  by 
nervous  stimulation,  whenever  irritation  is  excited  in  any  one 
tissue  and  has  acquired  a  certain  intensity,  it  is  most  generally 
extended  to  and  repeated  in  other  tissues  and  organs.  If  the  ir- 
ritation possess  a  low  intensity,  or  the  subject  is  constitutionally 
from  his*organization  inirritable,  or  it  occurs  in  an  organ  of  feeble 
irritability,  sympathetic  radiation  does  not  occur,  and  sympa- 
thetic disorders  do  not  announce  the  existence  or  the  extent  of 
the  disease. 

5th.  The  sympathetic  or  radiated  irritation  corresponds,  and  is 
of  the  same  character  with  the  original  irritation.  Acute  irrita- 
tion rarely  fails  to  awaken  the  sympathies,  to  be  radiated  into 
remote  tissues,  and  to  excite  secondary  disturbances.  Chronic 
irritation  frequently  does  not  cause  any  sympathetic  disorder. 

This  law  governs  the  course,  most  generally,  of  irritative  dis- 
eases.    They  possess  a  less  duration  in  proportion  to  their  inten- 
sity, the  consequent  sympathetic  disorders  induced,  and  the  im- 
portance to  the  economy  of  the  functions  of  the  organs  seconda- 
rily involved.     Intense  irritations  speedily  terminate  either  by 
metastasis,criticalevacuations,ordisorganization  and  death.  Chro- 
nic or  feeble  irritations  are  protracted  in  proportion  to  the  qui- 
escence of  the  sympathies.     When  the  mucous  tissue  of  the  sto- 
mach, in  chronic  diseases,  becomes  sympathetically  irritated,  its 
supremacy  in  the  offices  of  the  sympathies,  from  its  immediate 
connexions  with  the  great  centre  of  the  ganglionic  apparatus, 
immediately  gives  an  extension  to  the  irritation  or  enhances  its 
effects.     The  functions  of  the  capillary  tissue  are  disturbed,  the 


heart  experiences  its  influence,  and  the  phenomena  of  hectic  fe- 
ver are  developed.  This  result  may  occur  independent  of  the 
co-operation  of  the  gastric  mucous  tissue,  but  it  is  an  uncommon 
occurrence.  I  cannot  assert  with  confidence  I  have  ever  met 
with  it.  In  the  treatment  of  chronic  inflammations,  this  fact  is 
of  great  moment,  for  it  enforces  the  precept  of  respecting  the 
stomach  and  its  functions,  and  of  avoiding  to  torture  and  disturb 
it  by  the  lavish  employment  of  irritating  medicines. 

6th.  When  remedial  or  medicinal  means  of  an  irritating  charac- 
ter are  employed,  and  whose  operation  depends  on  their  absorp- 
tion and  introduction  into  the  organism,  they  should  not  be  ap- 
plied, if  possibly  to  be  avoided,  to  an  irritated  surface.  By  aug- 
menting the  irritation,  they  extend  it  more  certainly  through 
sympathy,  into  other  tissues  and  organs;  they  produce  effects 
counteracting  the  intention  for  which  they  are  prescribed ;  and 
often  develope  unexpected  symptoms  and  produce  complications 
of  affections  not  anticipated. 

Opium  administered  by  the  stomach  in  gastric  irritations  ex- 
asperates most  commonly  the  disease,  and  prevents,  by  the  sympa- 
thetic radiation  of  the  morbid  irritation  on  the  brain,  its  anodyne 
and  calming  influence  on  that  organ.  Quinia  and  other  tonics,  ex- 
hibited before  the  gastric  irritation  so  frequent  in  autumnal  inter- 
mittents  has  been  subdued,  fail  to  accomplish  the  cure  so  certainly 
effected  when  this  state  has  been  dissipated.  They  may  mask  the 
disease  and  strangle  the  paroxysm,  but  it  is  done  by  converting 
an  intermittent  or  fluctuating  irritation,  tending  to  its  own  cure, 
into  a  fixed  irritation  and  sub-inflammation,  affecting  not  only 
the  stomach  but  extended  to  the  brain,  or  lungs,  or  liver,  or  spleen 
or  other  viscera.  Antimonials  and  other  emetics  directed  in 
nauseating  doses  as  sudorifics,  will  be  productive  of  convulsions, 
cerebral  irritations,  and  apoplectic  symptoms.  Digitalis,  by  in- 
creasing gastric  irritation,  and  thus  stimulating  the  action  of  the 
heart  through  sympathy,  quickens  its  contractions  and  the  fre- 
quency of  the  pulse,  when  it  is  introduced  into  the  stomach  suf- 
fering under  irritation.  The  sedative  or  depressing  influence  of 
the  medicine  over  the  central  organ  of  the  circulation  is  in  this 
manner  defeated.  In  all  such  cases,  it  is  preferable  to  introduce 
these  medicines  by  the  endermic  application,  or  by  injection  into 
the  rectum. 
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7th.  When  a  tissue  or  organ,  which  in  its  natural  sUte  appears 
flcarcely  to  be  included  in  the  connexion  of  the  sympathies,  dis- 
playing little  or  no  influence  over  the  actions  of  other  tissues  and 
organs,  nor  affected  by  them  in  return,  has  irritation  excited  in 
it,  with  its  augmented  vitality,  its  increased  irritability,  arises  a 
close  sympathetic  relation  with  the  organism,  by  which  it  rivals 
in  many  instances,  in  this  respect,  the  most  important  of  the  tis- 
sues and  organs. 

This  law  is  fruitful  in  its  application  to  pathological  and  the- 
rapeutic phenomena,  and  enables  us  to  understand  many  circum- 
stances belonging  to  these  departments  regarded  as  anomalous. 
The  accidental  sympathies,  as  they  are  denominated,  are  also 
explained  by  it. 

Many  exemplifications  might  be  adduced  to  illustrate  the  bear- 
ing of  this  proposition.     The  osseous,  cartaliginous,  and  fibrous 
tissues,  in  their  natural  state,  it  is  well  known,  from  the  low 
grade  of  their  vitality,  if  they  possess  any  share  in  the  sympa- 
thies, occupy  the  last  positions  in  the  scale.     Let,  however,  irri- 
tation be  excited,  let  inflammation  arise  in  them,  their  vitality  is 
more  active  and  elevated,  the  fluid  and  vital  element  predomi- 
nates over  the  solid  and  inert  element,  their  irriubility  increases, 
and  sensibility,  of  which  they  were  previously  destitute,  is  ac- 
quired.    They  are  now  active  in  the  sympathies— they  now  ra- 
diate irritation  through  sympathy  into  other  tissues  and  organs, 
disturbing  their  mode  of  being:  the  stomach,  the  brain,  the  heart 
are  disordered  in  their  functions,  nutrition  and  secretion  are  af- 
fected—fever is  developed.  At  the  same  time  these  tissues  partici- 
pate in  all  the  morbid  derangements  of  other  tissues,  and  immedi- 
ately respond  to  stimulation  excited  in  distant  organs.     Patients 
suffering  under  acute  inflammations  of  those  tissues  find  a  prompt 
aggravation  of  their  sufferings,  and  worse  condition  of  the  dis- 
ease, to  follow  an  indulgence  in  exciting  food  or  drinks.     An 
attention  to  regimen  is  indispensable  to  (heir  comfort  as  well  as 
recovery.     Even  acute  urethritis,  though  occupying  so  small  an 
extent  of  surface,  and  apparently  so  insignificant,  has  all  its  symp- 
toms rendered  more  severe  from  a  single  glass  of  wine  or  of  al- 
coholic drinks,  or  the  use  of  exciting  condiments. 

The  conservative  action  of  issues  proceeds  from  the  operation 
of  this  general  law.     By  making  a  fixed  point  of  irritation  in  the 
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skin,  in  chronic  inflammations,  a  diverticulum  of  excitement  is 
created,  by  which  irritation  is  attracted  from  internal  surfaces 
whose  functions  are  of  importance  in  the  economy,  a  diversion 
is  imparted  to  sympathetic  radiation  protecting  organs  of  vital 
influence,  and  directing  it  on  a  surface  where  it  is  harmlessly 
expended. 

8th.  Tissues  and  organs  left  in  a  state  of  chronic  inflammation, 
or  whose  vital  activity  is  heightened  by  the  constant  exercise  of 
their  functions,  acquire  a  pre-eminence  in  the  sympathetic  con- 
nexions, and  are  the  first  to  receive  the  radiation  of  irritation, 
and  to  suffer  disorder  of  their  functions  from  sympathy. 

Chronic  inflammation  existing  in  the  stomach  too  feeble  to 
awaken  sympathetic  disturbance  in  other  organs,  is  aggravated 
by  irritation  in  the  lungs— as  in  phthisis,  chronic  pneumony,  &c. 
or  in  other  organs  suffering  under  inflammatory  irritation;  it  then 
acquires  the  power  to  call  the  sympathies  into  action,  extends 
the  irritation  to  the  heart,  to  the  capillary  tissues  and  glandular 
organs,  and  the  phenomena  of  fever  are  produced.  This  is  a 
common  mode  of  the  production  of  hectic  fever,  and  if  the 
mucous  membrane  of  the  stomach  and  intestines  be  preserved 
exempt  from  irritation  in  those  affections  by  attention  to  appro- 
priate food  and  an  abstinence  from  irritating  remedies,  patients 
will  be  conducted  through  the  disease  without  a  paroxysm  of 
hectic  fever  being  excited.    I  speak  this  from  ample  experience. 

Surgeons  should  be  aware  of  this  fact,  and  before  the  perform- 
ance of  important  operations  they  should  examine  well  into  the 
condition  of  the  digestive  apparatus,  especially  the  stomach.  The 
violent  irritation  of  the  operation  is  almost  certain  to  be  extended 
to  the  stomach,  the  organ  of  all  others  the  most  exalted  in  the 
sympathies,  from  its  close  connexion  with  the  central  ganglia 
and  plexus  of  the  ganglionic  apparatus.  Sympathetic  fever  is  in 
this  manner  excited,  and  if  the  stomach  be  in  a  state  of  irritation 
at  the  time  of  the  operation,  it  acquires  an  intensity  which  may 

become  fatal. 

Individuals  who  are  exposed  to  consUnt  powerful  cerebral  ex- 
citement  from  exertion  of  the  intellectual  or  moral  faculties, 
whenever  they  are  attacked  with  gastric  irritation  suflicient  to 
excite  a  febrile  movement,  are  certain  to  suffer  from  some  cere- 
bral affection.     Professional  persons,  especially  lawyers,  states- 
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men,  an3  the  members  of  our  legislative  bodies,  who  participate 
actively  in  political  discussions,  all  of  whom  are  subject  to  high 
excitement  of  the  passions  and  intellect,  are  the  most  liable  to 
cerebral  disorders,  and  manifest  most  frequently  cerebral  com- 
plications in  their  diseases.  The  brain  in  them  is  an  organ 
constantly  to  be  watched,  and  to  be  guarded  in  their  affections 
from  the  effects  of  sympathetic  radiation. 

In  the  periods  of  professional  excitement  they  should  be  cau- 
tious of  irritating  the  stomach  by  full  meals  or  by  stimulant  food 
and  drinks.  An  attack  of  cerebral  inflammation  or  apoplexy 
may  be  an  unexpected  consequence,  and  to  which  so  many  dis^ 
tinguished  men  of  those  professions  have  fallen  victims. 

9th.  Irritations  attended  with  pain  excite  the  sympathies  with 
more  rapidity  and  certainty  than  irritations  of  equal  intensity 
unaccompanied  with  pain ;  but  simple  nervous  pain,  disordered 
sensation— neuralgia— has  no  influence  in  exciting  the  sympa* 
thies.  Individuals  will  suffer  excruciating  neuralgic  pains,  both 
external  and  visceral— gastralgia,  enteralgia,  hepatalgia,  &c.  a^d 
for  years,  without  experiencing  the  slightest  sympathetic  disor* 
ders  or  febrile  movements.  The  neuralgic  affections,  especially 
the  visceral  neuralgias,  are  often  confounded  with  inflammatory 
irritations,  leading  to  erroneous  views  and  misconceptions  of  doc- 
trines, and  suggesting  a  treatment  which  invariably  ends  in  de- 
feat, often  aggravates  the  evil,  and  is  sometimes  exceedingly  in- 
jurious  in  its  results. 

This  proposition  indicates  the  impropriety,  during  the  height 
of  acute  inflammatory  disorder8,of  employing  remedies  excitative 
at  the  same  time  of  pain  and  irritation — as  blisters,  cauteries,  &c. 
10th.  The  sympathetic  irritation  when  it  has  not  attained  a 
degree  of  intensity  equal  to  the  original  irritation,  ceases  on  the 
subsidence  of  this  last;  but  when  it  has  acquired  a  force  rivalling 
that  which  has  given  it  origin,  it  often  becomes  permanent,  and 
will  continue  after  the  irritation  of  the  tissue  or  organ  primitively 
affected  has  disappeared,  or  been  subdued  by  remedial  operations. 
The  fact  announced  in  this  proposition,  while  it  sustains  the 
necessity  of  attacking  by  the  most  direct  and  appropriate  means, 
the  primordial  irritation  of  the  tissues,  inculcates  the  propriety 
of  not  neglecting  those  that  are  t)f  sympathetic  or  secondary 
origin. 


11th.  The  sympathies  of  the  different  tissues  and  ofgans  are 
reciprocal.  Those  that  excite  most  frequently  sympathetic  irri- 
tation, which  must  readily  radiate  irritation  when  excited  in 
them,  are  the  tissues  and  organs  in  which  irritation  is  the  most 
easily  and  most  frequently  excited  by  sympathy,  which  assume 
with  the  greatest  facility  the  irritation  rJidiated  from  other 
sources.  The  stomach  and  the  brain  are  the  organs  in  this  con- 
dition, and  excite  and  receive  the  greatest  number  of  sympa- 
thetic irritations. 

12th.  Sympathetic  irritation  will  be  excited  in  the  organs  of 
the  nervous  apparatus  of  relation,  disordering  their  functions  and 
productive  of  serious  diseases  in  them,  by  visceral  irritation,  es- 
pecially when  seated  in  the  digestive  or  genital  organs,  which 
has  not  excited  a  consciousness  of  its  existence. 

In  the  apparatus  of  the  voluntary  motions,  convulsions,  cho- 
rea, epilepsy ;  in  the  apparatus  of  sensation,  neuralgic  pains;  in 
the  apparatus  of  the  perceptive  faculties,  hallucinations,  false 
i4eas;  in  the  apparatus  of  the  intellectual  and  moral  faculties, 
errors  of  combination,  false  judgments,  disorders  of  the  propen- 
sities and  passions— mental  alienation  in  its  various  modifications 

very  frequently  are  sympathetically  provoked  by  irritation  of  a 

low  grade  or  chronic  character,  seated  in  the  digestive  or  genital 
organs,  which  has  escaped  observation,  from  the  little  suffering 
and  disorder  of  function  it  has  induced  in  its  primitive  location. 
The  preceding  embrace  the  principal,  if  not  the  whole  of  the 
laws  or  the  general  facts  of  sympathy. 

The  study  of  the  connexions  of  the  organs,  functional  and  sym- 
pathetic, is  the  complement  of  all  physiological  researches,  and 
the  fulfilment  of  pathological  investigations.  The  more  pro- 
foundly they  are  examined  and  the  more  clearly  they  are  under- 
stood, with  the  greater  facility  will  the  production  of  morbid 
phenomena  be  comprehended,  the  mysteries  that  involve  the  pa- 
thological state  be  penetrated,  and  the  perplexities  proceeding 
from  the  complications  and  diversities  of  disease  be  unravelled. 
Let  them  never  be  forgotten  by  the  practitioner  when  he  stands 
by  the  bed-side  of  the  sick.  This  knowledge  is  the  rock  on 
which  he  must  build  would  he  erect  a  system  of  treatment  at 
once  rational,  safe,  and  efficient. 
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Abdomen,  viscera  of,  concerned  in  the 
exercise  of  the  moral  faculties  and 
the  passions,  193. 

Absorbent  system,  384. 

Absorption,  578. 

f  humours  of,  81. 


-,  function  of,  382. 
-,  apparatus  of,  384. 
-,  mechanism  of,  390. 


Animal  temperature,  morbid  increase 

of,  567. 
temperature,    diminution    of. 


568. 


-  temperature,  unequal  distribu- 


tion of,  569. 
food,  319. 


-,  pathological  state  of  the 


Apoplexy,  38,  249,  510. 

,  pulmonary,  448. 


fiinction  of,  394. 

Acid  state  of  intestinal  mucus  during 
inflammation,  94. 

Acids  of  the  stomach,  347. 

Actions,  organic,  98,  120. 

Adypsia,  375. 

Affinity,  organic  or  vital,  114.  I 

^  organic,  influenced  by  exter- 
nal causes,  119. 

Affective  or  moral  faculties,  222. 

vocal  expressions,  288. 

Air  passages,  the,  405. 

passages,  obstruction  of  the,  439. 

,  amount  of,  expelled  in  expiration, 

418. 

,  changes  of  the,  in  the  lungs,  420. 

,  phenomena  manifested  by,  in  res- 
piration, 427. 

,  influence  of  the  properties  of,  on 

respiration,  450. 

Alcoholic  liouors,  325. 

Aliment,  or  food,  316. 

,  diversity  of,  319. 

■  as  a  remedial  agent,  321. 

Alimentary  canal,  gases  of  the,  364. 

Alkaline  properties  exhibited  by  mu- 
cus during  inflammation,  94. 

Anxmia,  86. 

Analytical  anatomy,  13. 

Anatomy,  analytical,  13. 

,  descriptive  or  special,  14. 

Aneurism,  499,  504. 

Animal  matter,  forms  of,  12. 

■  fibres  composed  of  globules, 

organic    elements,    principal 

forms  of,  17. 

■ life,  nervous  system  of,  31,  32. 

life,  muscular  system  of,  74. 

temperature,  560. 

temperature,pathological  states 


Apparatus,  meaning  of  the  word,  18. 

of  the  circulation,  21,  462. 

of  digestion,  327. 

of  respiration,  405. 

. of  absorption,  384. 

—  of  secretion,  548. 

Arachnoid  membrane,  245. 
Arteries,  21,  463 


-,  tunics  of  the,  22. 

,  internal  membrane  of  the,  in- 
flamed in  certain  fevers,  22,  498. 

internal  membrane  of  the. 


suffers  from  the  morbid  effects  of 
mercury,  22. 

functions  of  the,  463. 

inflammation  of  the,  498. 


Arterial  blood,  458. 
Articulations,  267. 
Asthenia  or  sedation,  602. 
Asthma,  510. 
Ataxic  fevers,  570. 
Atrophy,  402,  529. 

of  the  muscles,  76. 

of  the  heart,  504. 

Baron  on  tubercles,  399,  541. 
Bauer  on  the  structure  of  the  muscular 
filament,  264. 

on  the  globules  of  the  blood. 


<»f  the,  567. 


460.  ,     ,. 

Bayle  on  the  cause  of  mental  aUena- 

tion,  247.  ^      ,       -„ 

and  Laennec  on  tubercles,  399, 


541. 
on    scirrhus    and    carcinoma, 

545.  .       „.„ 

Begin  on  lymphatic  irritation,  397. 
Beings,  organized,  essential  characters 

of,  11.  ,      - 

Bell,  Charles,  on  the  movements  ot 

the  eyeball,  166. 

,  Charles,  on  the  functions  of  the 

gray  matter  of  the  brain,  198. 
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BeU,  Charles,  on  the  functions  of  the 
portio  dura,  280. 

— ;-,  Charles,  on  the  nerves  of  respira- 
'     tion,  416.  *^ 

Bichat's  classification  of  the  systems,  18. 

— *s  opinion  of  the  ganglions,  36. 

*s  division  of  irritability,  107. 

■*s  classification  of  the  functions. 


125. 


on  the  capillary  system,  473. 
• — ; —  on  the  seat  of  the  moral  facul- 
ties or  passions,  192. 

on  the  contraction  of  the  sto- 
mach, 350. 

— —  on  the  mechanism  of  absorn- 
tion,  390.  ^ 

— —  on  lymphatic  irritation,  395. 
Biliary  secretion,  morbid  states  of  the. 

Bile,  the  liver  and,  340. 

,  its  uses  in  digestion,  357. 

Blood,  diseased  states  of  the,  86. 

,  putridity  of  the,  91. 

-,  concretions  of  the,  89. 


Broussais  on  the  seat  of  the  moral  fa- 
culties, 225. 

on  lymphatic  irritation,  39r. 

on  tubercles,  399. 

— ; on  the  action  of  the  capilla- 
ries, 481.  *^ 

Brown,  excitability  of,  108. 

on  the  intellectual  faculties,  205. 

Brunner,  the  glands  of,  335. 
Bulimia,  372. 

C. 

Calorification,  function  of,  512. 
Caloric,  general  facts  of,  562. 
Capillary  system,  22,  466,  471. 
circulation,  23. 


,  phenomena  manifested  by  the, 

in  respiration,  431. 

',  movements  of  the,  455. 

,  the  arterial,  458. 

,  globules  of  the,  459. 

,  the,  as  aflTecting  the  circulation. 

Bones,  of  the,  267. 

,  pathological  states  of  the,  273. 

Bonnet  on  the  plurality  of  intellectual 
faculties,  206. 

Bouillaud's  experiments  on  putridity 
of  blood,  91.  ,  ^ 

■  on  the  functions  of  the  cere- 
bellum, 127,  200. 

Brain,  the,  31. 

,  elementary  globules  of  the,  17. 

,  diflTerent  portions  of  the,  127. 

» the  organ  of  intellectual  and 

moral  faculties,  188,  225. 

-,  the  centre  of  perception,  135. 

,  a  double  organ,  190. 

•,  functions  of  the  gri*  matter  of 

the,  198.  ^ 

Bretonneau,  dipthenteric  inflammation 
of,  60. 

; ,  dothinenteritis  of,  61, 335. 

Brodie  on  the  secretions,  549. 

— on  animal  heat,  565. 

Bronchi,  the,  409. 

Bronchial  mucous  membrane,  patholo- 

^  gical  states  of,  444. 

tubes,  dilatation  of  the,  447. 


Capillaries,  as  affecting  pathologically 
the  circulation,  506. 

; ,  on  the  action  of  the,  482. 

Carcinoma,  scirrhus  and,  545. 
Cams,  303. 
Catalepsy,  271. 
Cellular  tissue,  19. 

Centre  of  visceral  impressions  and  ac- 
tions, 593. 

Cerebro-spinal  system,  31. 

Cerebrum  and  cerebellum,  their  ar- 
rangement and  structure,  194. 

Cerebellum,  functions  of  the.  127  199 
200.  '       ' 

Chill,  568. 

Cholera,  the  epidemic  or  spasmodic. 

Chronic  inflammation  of  ipucous  mem- 
branes, anatomical  characters  of,  64. 

inflammation,  from  the  use  of 

alcoholic  liquors,  325. 

Chylification,  356,  577. 

— — ,  pathological  condition  of, 

379.  • 

Chyle,  358,  388. 

~,  morbid  states  of  the,  84, 

Chymification,  349. 

>  pathological  condition 

of,  376. 

Chyme,  350. 

Circulation,  575,  * 

,  disorders  in  the,  from  dis- 


ease of  the  heart,  443. 

-,  function  of  the,  455. 


Bronchitis,  445. 
Broussais'  idea  of  the  mechanism  of 
sensation,  145. 


474. 


-,  apparatus  of  the,  21,  462. 
•,  forces  accomplishing  the. 


— ,  pathological  or  abnormal 


state  of  the,  494. 
Climate,  influence  of,  over  the  intel- 
lect, 220. 
Coecum,  the,  335. 
1  Coflfee  and  tea,  327. 
I  Colon,  the,  335. 


Cold  plague,  569. 
Coma,  249,  303. 
Concretions  of  the  blood,  89. 
Condillac  on  the  intellectual  faculties, 

204. 
Congestion,  508,  511,  528,  603. 
Contractions  of  the  muscles,  76. 
Contraction,  muscular,  on  the  seat  of, 

262. 
Cookery,  320. 

Contiguity,  sympathy  of,  589. 
Convulsions  of  the  muscles,  34,  76, 

271,  598. 
Cramp  of  the  muscles,  76,  272. 
Crawford's  theory  of  animal  heat,  564. 
Cruor  of  the  blood,  effects  of  its  excess 

or  deficiency  on  the  phenomena  of 

inflammation,  87. 
Cruveilhier  on  tubercles,  541. 
Cryptac,  inflammation  of  mucous,  61. 
Cullen*8  doctrine  of  irritability,  106. 
Customs,  influence  of,  over  the  intel- 
lect, 220. 
Cutaneo|Lis  system,  48. 
^  system,  composed  of  two 

secondary  systems,  48. 

D. 

Defecation,  361. 

De  Gorter*8  idea  of  irritability,  103. 
Delirium,  236. 
Dementia,  249. 

Dermoid  tissue,  morbid  state  of  the  se- 
cretions from,  93. 
Descriptive  anatomy,  14. 
Destutt  Tracy  on  the  intellectual  fa- 
culties, 205. 
Digestion,  315. 
— ^ ,  apparatus  of,  327. 

,  process  of,  348. 

-^  fluids  concerned  in,  337. 
.,  state  of,  during  sleep,  299. 

■,  facts  in  relation  to  the  pro- 


cess of,  351. 

,  pathological  conditons  of. 


Dropsy,  401.  €1 

Dumas  on  the  nature  of  muscular  con- 
tractions, 264. 
Dumbness,  293. 

Dutrochet  on  capillary  circulation,  23. 
— — —  on  the  nerves  of  plants,  511. 
on  the  meclianism  of  absorp- 


tion, 391. 
Dyspnoea,  442. 


£. 


Ear,  the,  150. 

Ecstacy,  244,  271. 

Edwards  on  the  identity  of  the  elemen- 
tary constituents  of  the  tissues,  16. 

on  the  structure  of  the  mus- 
cular fibre,  26,4. 

on  the  nature  of  muscular 


376. 

Dilatation  of  the  heart,  504. 

of  the  bronchial  tubes,  447. 

Dipthenteric  inflammation  of  Breton- 
neau, 60. 

Disease  from  a  morbid  state  of  the 
fluids,  83. . 

Diseases,  paroxysmal,  509. 

Dothinenteritis  of  Bretonneau,  61,  335. 

Duodenum,  the,  333. 

Dreams,  sleep  and,  296,  304. 

-,  sleep  and,  as  connected  with 
a  pathological  state,  306. 

Drinks,  322. 

,  fermented,  323. 


contractions,  264. 

Elastic  fibrous  tissue,  28. 

Electro-galvanism,  immediate  agent  of 
most  nutritive  and  secretory  phe- 
nomena, 117. 

Elements,  the  animal  organic,  14. 

,  the  animal  organic,  princi- 
pal forms  of  the,  17. 

Emotions,  254. 

Emphysema  of  the  lungs,  449. 

Encephalon,  dififerent  portions  of  the, 
127. 

Encephalic  nerves,  131. 

Endosmosis  of  Dutrochet,  391. 

Epilepsy,  272,  510. 

Eructation,  365. 

Erysipelas,  seat  of,  52. 

Erythemoid  inflammation,  seat  of,  52. 

inflammation  of  the  mu- 
cous membranes,  58. 

Exanthematae,  seat  of  the,  53. 

Excitability  of  Brown,  108. 

Excretions,  stomachical,  365. 

Exercise  as  a  means  of  maintaining 
health,  275. 

Exhalation,  553. 

Expiration,  movement  of,  408, 417, 424. 

f  amount  of  air  expelled  in, 

418.       * 

Expressions,  on  the,  277. 

•,  organs  and  production  of 


the,  278. 


,  instinctive  vocal,  288. 
•,  arbitrary  vocal,  289. 


External  tegument  or  skin,  51 
senses,  143. 


Eye,  the,  156. 

— — ,  muscles  of  the,  166. 

F. 

Faculties,  intellectual  and  moral,  177, 
183,  188. 
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Facultie^intellectual  and  moral,  as 

causes  of  disease,  251. 

,  affective  or  moral,  222. 

,  Scat  of  the,  205. 

raise  membranes  of  the  mucous  tissue. 

60,  446. 
Fecation,  359. 
Fermented  liquors,  323. 
Fever,  567,  606. 

,  hectic,  509. 

,  pustular  condition  of  gpastro-iri- 

testinal  mucous  membrane  in,  63. 

• y  intermittent,  509,  617. 

y  algid,  568,  610. 

•,  idiopathic  or  essential,  gastro- 


Functions  of  relation,  127,  593. 

of  relation,  laws  of  the,  230. 

of  the  cerebellum,  127,  200. 

of    voluntary    movements^ 

of  the  g^y  nervous  matter. 


260. 


198,  201. 

—  of  reproduction  and  nutri- 
tion, 310. 

• of  the  ganglionic  system. 

37, 42,  192.  ^        ' 

— y  intellectual,  plurality  of  the, 

32,  205.  ' 


intestinal  inflammation  in,  60,  63. 
—  -,  ataxic,  570. 


Fevers,  the  treatment  of,  611. 

Fibres,  the  animal,  composed  of  glo- 
bules, 16,  264. 

of  the  brain,  ultimate  disposi- 
tion of  the,  195. 

Fibrous  system,  27. 

— ^ system,  the  seat  of  rheumatic 

inflammation,  28. 

Fibrous  tissue,  the  yellow  or  elastic,  28. 

Fibrine,  principal  constituent  of  mus- 
cular fibre,  75. 

of  the  blood,  460. 

Flourens  on  the  functions  of  the  cere- 
bellum, 127,  200. 

on  the  seat  of  muscular  con- 
tractions, 262. 

Fluids,  of  the,  80. 

• ,  pathological  states  of  the,  83. 

concerned  in  digestion,  337. 

of  secretion,  551. 

Fluidity  of  the  blood,  morbid,  91. 

Fodera  on  absorption,  384. 

Fob  man  on  the  origin  of  the  lympha- 
tics, 25. 

Follicles,  mucous,  54,  SS. 

'        ,  mucous,  inflammation  of  the, 

61. 

Food,  316. 

Force,  organic,  99. 

Functional  actions,  123.     * 

• actions  depend  on  the  in- 
fluence of  excitants,  217. 
connexions,  573. 


organic,  310. 

G. 

Gall  on  the  gray  substance  of  the 
brain,  129. 

on  vision,  161. 

' on  the  ultimate  disposition  of  the 

fibres  of  the  brain,  195. 

on  the  functions  of  the  cerebel- 
lum, 199. 

on  the  plurality  of  the  intellectual 

functions,  32,  205. 

Gall-bladder,  341. 

Ganglionic  nervous  system,  35. 

— •  nervous  system,  classifica- 
tion of  the  nerve^  of  the,  36. 

nervous  system,  functions 

of  the,  37,  42,  192. 

Ganglions,  nervous,  35. 

,  lymphatic,  385. 

Gangrene,  S27. 

of  mucous  membranes,  68. 

of  the  lungs,  448. 


O    »     — 

Gaspard*8  experiments  on  putridity  of 
the  blood,  91. 

Gastric  juice,  345. 

Gases  of  the  alimentary  canal,  364. 

Gendrin  on  tubercles,  399,  543. 

General  anatomy,  13. 

Gestures,  connexion  of,  with  a  patho- 
logical condition,  283. 

Glands,  548. 

■  of  Peyer  and  Brunner,  335. 

■,  the  salivary,  337. 


Function  of  sensibility,  mechanism  of, 

133. 

•  of  absorption,  382. 

— of  respiration,  403. 

of  nutrition,  310,  512. 

of  calorification,  512.        • 

■ of  secretion,  512. 

Functions,  of  the,  124. 

— of  the  mucous  membranes, 

56. 


Glandular  tissue,  69. 

system,  inflammation  of  the, 

71,  73. 
secretions,  morbid  states  <tf 

the,  94.  ^ 

Glisson's  idea  of  irritability,  103,  107. 
Globules,  animal  fibres  composed  of, 

16,  264. 
■     — ,  elementary,  of  the  brain,  17. 
,  elementary,  of  the  ncrvoua 

system  generally,  29. 

-  of  the  blood,  459. 


Gmelin  on  the  saliva,  339. 
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Gmelin  on  the  pancreatic  liquor,  344. 
■  ■         on  the  gastric  juice,  347. 
-^— —  on  the  chyle,  388. 
Gray  nervous  matter,  29, 128. 

,  functions  of  the, 
198,  201. 
Gregory's  doctrine  of  irritability,  106. 

H. 

Haemoptysis    from    irritation    of   the 
heart,  443. 

— from  irritation  of  the  bron- 
chial mucous  membrane,  446. 

Haemorrhages,  510. 

Haller,  irritability  of,  75,  103-4-7. 

Hall,  Marshall,  on  loss  of  blood,  495. 

Hastings  on  the  circulation,  475. 

Health,  exercise  as  a  means  of  msun- 
taining,  275. 

Hearing,  sense  of,  150. 

,  sense  of,   nerves  connected 
with  the,  152. 

-,  pathological    condition    of. 


Hypertrophy  of  the  heart,  444,  503. 
Hyperemia,  495. 
Hysteria,  272,  510. 

I. 

Ileum,  the,  334. 

Incubus,  309. 

Individual  differences,  220. 

Induration  of  the  tissues,  531. 

Inflammations  of  the  skin,  52. 

Inflammation,  508,  528,  567,  582. 

,  rheumatic,  the  scat  of. 


154. 


-,  the,  457,  468,  476. 


Heart,  disease  of,  disorders  of  the  cir- 
culation from,  443,  501. 
Heat,  animal,  560. 
,  animal,  pathological  states   of, 

567. 

,  febrile,  568. 

Hectic  fever,  509. 

Hematozine,  461. 

Hematosis,  403. 

Hemostasis,  604. 

Hepatitis,  314. 

Hepatization  of  the  lungs,  448. 

Hewson  on  the  globules  of  the  blood, 

459. 
Hiccough,  441. 
Hodge  on  the  action  of  the  capillaries, 

482. 
Hoffman  on  the  cause  of  vital  actions, 

106. 
Holland  on  animal  heat,  565. 
Home  on  the  structure  of  the  muscular 

fibre,  264. 
Humours  of  absorption,  81. 

,  nutritive,  81. 

,  secreted,  81. 
,  morbid  state  of,  productive 

of  disease,  83. 

-,  pathology  of  the,  84,  98. 


Hunger  and  thirst,  370. 

,  seat  of,  371. 

Hydrophobia,  441. 
Hydrothorax,  450. 
Hypertrophia  of  the  muscular  tissue, 

7^> 
Hypertrophy,  529. 


28. 


branes,  58. 


',  erythemoid,  seat  of,  52. 

-,  dipthenteric,  60. 

-  of  the    mucous    mem- 


61. 


of  the  mucous  follicles. 


i— ,  chronic,  of  mucous  mem- 
branes, anatomical  characters  of,  64. 
of  the  nervous  tissue,  44, 


46. 


71,  73. 


75. 


of  the  glandulsr  system, 
of  the  muscular  tissue, 
-,  alkaline    properties    of 


mucus  in,  94. 

-,  acid  properties  of  intes- 


tinal mucus  in,  94. 

■  from  moral  causes,  257. 

of  the  liver,  314. 

of  the  lymphatics,  396. 

:- of  the  lungs,  447. 

— of  the  pleurae,  449. 

of  the  inner  coat  of  the 


arteries,  498. 

of  the  pericardium,  502. 

of  the  lining  membrane 


of  the  heart,  502. 
of  the  stomach  and  intes- 


tines,  600. 
Inflammatory  coat  of  the  blood,  88. 
Inspiration,  movement  of,  408,  417, 

424. 
Instincts,  172,  227. 
Instinctive  vocal  expressions,  288. 
Insomnia,  303. 
Internal  tegumentary  system,  54. 

sensations,  171. 

sensations,  classes  of,  172. 

Intellectual  and  moral  faculties,  177, 

183,  188. 
,  me- 


chanism of  the,  203. 


thological  states  of  the,  230. 
causes  of  disease,^  251. 
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Intellectual  faculties  multiple,  208. 

Intellect,  influence  of  climate  and  cus- 
toms over  the,  220. 

Intercostal  nerve,  35.  • 

Intermittent  fever,  509. 

Intermittents,  malignant,  509,  610. 

,  algid,  568,  610. 

Intestinal  tube,  the,  332. 

digestion,  pathological  con- 
dition of,  381. 

Irritation,  508, 511,  522,  527, 582, 597, 
600,  603. 

,  nervous,  47. 

■  of  the  mucous  membranes. 


58. 


600. 


245. 


-  of  the  glandular  organs,  72. 

-  of  the  stomach  and  intestines, 

-,  seat  of,  in  mental  alienation. 


Lungs,  the,  409. 

,  vessels  of  the,  410. 

,  parenchyma  of  the,  pathologi- 
cal conditions  of  the,  447. 
-,  inflammation  of  the,  447. 


-,  hepatization  of  the,  448. 
-»  gangrene  of  the,  448. 
>  emphysema  of  the,  449. 


Lymphatics,  25,  385. 

of  the  lungs,  412 


Lympathic  plethora,  84. 
irritation,  395. 


-,  lymphatic,  395. 

-  of   the    bronchial     mucous 


membrane,  444. 
Irritability,  99. 
of  Haller,  75. 


— >  vegetable,  108. 
— ,  laws  of,  110. 


J. 
Jejunum,  the,  334. 

K. 

Kant  on  the  plurality  of  the  intellec- 
tual faculties,  205. 

L. 

Laennec  on  tubercles,  399,  541. 

on   scirrhus  and  carcinoma, 

545. 

Lamarck  on  the  irritability  of  vegeta- 
tables,  108. 

Language,  musical,  294. 

Larynx,  the,  285,  406. 

Large  intestine,  335. 

Lavater*8  system  of  physiognomy,  283. 

Le  Gallois  on  the  contractive  power  of 
the  heart,  478. 

Lethargy,  303. 

Leuret  and  Lassaigne  on  the  pancre- 
atic liquor,  334. 

Life,  the  phenomena  of,  the  result  of 
stimuli,  11. 

Ligaments,  pathological  conditions  of 
the,  273. 

Liquors,  fermented,  323. 
,  alcoholic,  325. 

Liver  and  bile,  340. 

Locke  admits  but  one  primitive  intel- 
lectual faculty,  204. 

Louis  on  tubercles,  400,  542. 


Lymph  and  chyle,  388. 

M. 

Macbride*8  doctrine  of  irritability,  106. 

Ma^endie  denies  the  absorbent  func- 
tion to  lymphatics,  26. 

,  experiments  of,  on  putridity 

of  the  blood,  91. 

on  the  functions  of  the  cere- 


bellum,  127,  200. 

-,  experiment  of,  on  the  fifth 


pair  of  nerves,  148,  168. 

on  the  process  of  vomiting. 


367. 


on  absorption,  384,  392. 
on  lymph,  389. 
on  inspiration,  408. 


Malpighi  on  the  termination  of  glandu- 
lar capillaries,  71. 

Mania,  239. 

Marcet  on  the  chyle,  388. 

Mastication,  329. 

Matter,  division  of,  9. 

,  forms  of  animal,  12. 

Mayer  on  the  cause  of  concretions  of 
the  blood,  90. 

M'Cormac  on  the  cause  of  stammering, 
291. 

Medullary  nervous  matter,   29,   128, 
194. 

,  functions 


of,  129,  198,  201. 
Medulla  oblongata,  130. 

oblongata,   functions  of  the. 


202,  262,  593. 
-  spinalis,  131. 


Melancholia,  243. 
Meninges  of  the  brain,  245. 
Mental  faculties,  arrangement  of,  by 
Spurzheim,  213. 

alienation,  seat  of  irritation  in. 


245. 

Metaphysics,  doctrines  of,  218. 
Miasms,  454. 
Molecular  circulation,  24. 
Monomania,  237. 
Montegre  on  gastric  juice,  347. 
Morbid  productions,  540. 


a:v^ 


INDEX. 


627 


Morbid  sensations,  175. 

Moral  and  intellectual  faculties,  177, 

183,  188. 
. — — — — .   me- 


chanism of  the,  203. 


thological  states  of  the,  230. 


-,    pa- 
as 


causes  of  disease,  251. 
Moral  or  affective  faculties,  222,  584. 
Mouth,  the,  328. 

Movements,   voluntary,  functions  of, 
260. 

,  voluntary,    nervous    or- 
gans of,  261. 

-,  voluntary,  condition  and 


Muscles,  voluntary,  74,  264. 

— of  respiration,  414. 

,  atrophy  of  the,  76. 


Musical  language,  294. 
Mutism,  292. 
Myopy,  159. 

N. 
Nausea,  366. 
Nerves,  131. 

of  the  tongue,  147. 

of  the  Schneiderian  membrane. 


production  of,  268 

-,  voluntary,     pathological 


states  of  the  organs  of,  270 

■,  voluntary,  as  a  cause  of 


disease,  273. 
Mucous  membranes,  49,  54. 

,  two  portions  of. 


54. 


56. 


-,  nerves  of  the,  56. 
-,  functions  of  the. 


148. 


of  the  organ  of  hearing,  152. 

of  the  eye,  167. 

of  plants,  311. 

of  the  lungs,  413. 

of  respiration,  414. 

Ner>'ou3  system,  28. 

system,  portions  which  com 


pose  the,"  29. 

—  system,  principal  divisions  of 


58. 

68. 


-      ,  irritation  of  the, 

,  gangrene  of  the, 

f  adema  of  the,  59. 

Mucous  tissue,  false  membranes  of  the, 
60,  446. 

follicles,  54. 

follicles,  inflammation  of  the, 

61. 

secretions,  morbid   states    of, 

coat  of  the  stomach,  330. 

— — —  coat  of  the  intestines,  332. 

.-I  membrane,  bronchial,  410. 

membranes,  bronchial,  patho- 
logical states  of  tile,  444. 

Mucus  secreted  during  inflammation, 
alkaline,  94. 

secreted  in  digestive  tube  dur- 
ing inflammation  becomes  acid,  94. 

Muscular  tissue,  74. 

. tissue,  inflammation  of  the, 

75, 


the,  31. 

—  matter,  of  what  composed,  29. 

structure,  composed  of  a  plu- 


rality of  organs,  31. 

expansions,  33. 

tissue,   consequences  of   in- 


flammation of  the,  44,  46. 

irritation,  47. 

organs  of   voluntary    move- 


ments, 261. 

organs  of    voluntary    move- 


ments, pathological  states  of,  270. 
structure  not  indispensable  to 


93. 


system    divided    into    two 
classes,  74. 

— . system  of  animal  life,  74. 

■  contractions,  the  seat  of,  262. 

organs,  pathological  state  of 


the,  272. 

system  of  respiration,  patho- 


logical states  of,  440. 
Bluscles  of  the  eye,  166. 


nutritive  functions,  313. 

organs  of  respiration,  patho 


logical  states  of,  440. 
action,  596. 


Neurological  doctrine  of  irritability, 

106-7. 
Nightmare,  the,  309. 
Nostrils,  the,  405. 
Nutritive  humours,  81. 

phenomena,  dependance  of. 


on  electro-galvanism,  117. 
Nutrition,   state  of  the  functions  of, 

during  sleep,  298. 

-,  functions  of,  310,  512,  580. 

in  its  physiological  state,  513. 

.  in  its  pathological  state,  520. 

O. 

(Edema  of  the  mucous  membranes,  59. 
(Esophagus,  329. 
Optic  nerve,  160. 
Organized  bodies,  11. 
Organic  elements,  animal,  14. 

elements,  principal  forms  of 


the,  17. 
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Organic  life,  nervous  system  of,  32. 

life,  muscular  system  of,  74. 

actions,  98, 120. 

actions,  general  laws  of,  122. 

force,  99. 

'force,  laws  of  the,  110. 

matter  not  a  unit,  101. 

affinity,  114. 

'■    affinity  influenced  by  exter- 
nal causes,  119. 

functions,  310. 


w    ^  —  "  - 

Organs,  meaning  of  the  word,  20. 

,  intellectual  and  moral  facul- 
ties connected  with  the,  1 83,  208. 

>  nervous,  of  voluntary  move- 
ments, 261. 

— — —  of  the  expressions,  278. 

of  the  voice,  285. 

,  connexions  of  the,  570. 

Osteo-malaxcy,  535. 

P. 

Pain,  how  produced",  142. 

Pains,  or  morbid  sensations,  175. 

Papillae,  mucous,  55. 

Pancreas,  and  pancreatic  liquor,  344. 

Paralysis,  272. 

of  the  stomacTi,  177. 

Par  vagum,  594. 

Paroxysmal  diseases,  509. 

Passion,  223,  252,  254,  584. 

Perforation,  spontaneous,  of  the  sto- 
mach, 69. 

Pertussis,  441. 

Pericardium,  inflammation  of  the,  502. 

Peyer,  glands  of,  335. 

Pharynx,  the,  329. 

Philip  on  digestion,  350. 

Phlegmonous  erysipelas,  seat  of,  52. 

Phlegmasiac,  567. 

Phlebectasia  of  Briquet,  500. 

Phlegmasia  dolens,  402. 

Phlogosis,  511. 

Phonation  or  voice,  284. 

Phrenology,  doctrines  of,  208. 

Phthisis,  449. 

Physiognomy,  279.  ' 

,  coni^exion  of  the,  with 

a  pathological  condition,  283. 

Physiology,  definition  of,  10. 

Pia  mater,  246. 

Picromel,  343. 

Plague,  the  cold,  611. 

Plants,  the  nerves  of,  311. 

Plethora,  lymphatic,  84. 

,  sanguine,  85,  495. 

Pleasure,  how  produced,  141. 

Pleura,  the,  414. 

,  pathological  states  of  the,  449. 

,  mflammation  of  the,  449. 


Plexuses,  nervous,  ^^, 

Pneumo-^astric  nerve,  594. 

Pneumonia,  447. 

Polyoemia,  85. 

Polydypsia,  :!>75. 

Portio-dura,  a  nerve  of  expression,  280. 

Presbyopy,  159. 

Prevost  on  the  nature  of  museular  con- 
tractions, 264. 

Productions,  morbid,  540. 

Prochasca,  experiment  of,  showing  the 
elementary  globules  of  the  brain,  17. 

Process  of  digestion,  348. 

Pruss  on  the  action  of  the  capillaries, 
482. 

Pulse  and  its  modifications,  484. 

Pustules  of  the  muciparous  membranes. 
62. 

Pus  in  the  veins,  501. 

Putridity  of  the  blood,  opinions  con- 
cerning, 91. 

< 

R. 

Reaction,  604. 

Rectum,  the,  335. 

Regurgitation,  o^5. 

Relation,  functions  of,  31,  127,  583. 

Reproductive  functions,   dependance 

of,  on  electro-galvanism,  117. 
Reproduction,  functions  of,  310. 
Respiration,  function  of,  403,  574.  - 

,  apparatus  of,  405. 

— ,  muscles  and  nerves  of, 

414. 

^ ,  physical  relations  of,  417. 

,     chemico-vital     pheno- 
mena of,  427. 

-,  pathological  states  of  the 

function  of,  438. 
Respiratory  acts,   mechanical  effects 

from  the,  423. 
Retina,  the,  160. 
Reverse  sympathy,  590. 
Rheumatic  inflammation,  seat  of,  28, 

273. 
Ribs,  the,  407. 
Rush,  error  of,  in  supposing  debility 

to  produce  excess  of  excitability, 

113. 
Ruysch  on  the  termination  of  glandular 

capillaries,  70. 


Saliva,  the,  328,  338. 

,  morbid  states  of  the,  95. 

Salivary  glands,  337. 
Sanguine  vascular  system,  parts  com- 
posing the,  21. 
Scirrhus  and  carcinoma,  545. 
Sanguine  plethora,  85. 


Schneiderian  membrane,  nerves  of  the, 

148. 
Secreted  humours,  81. 
Secretions,  morbid  states  of  the,  92. 
■  ■  -,  pathological  states  of  the, 
555. 

,  increase  of  the,  555, 
,  vitiation  of  the,  55^. 
,  diminution  and  suppression 
of  the,  559. 

,  displacement  of  the,  560. 

affected  by  moral  causes, 

256. 
Secretory  phenomena,  dependance  of, 
on  electro-galvanism,  117. 

■  organs  concerned  in  diges- 
tion, 337. 
Secretion,  function  of,  512,  547,  579. 

,  apparatus  of,  548. 

Sedation,  or  asthenia,  602. 
Sensibility,  132,  599. 

,  mechanism  of  the  function 

of,  133. 
Sensation,  dependent  on  impressions 

transmitted  to  the  brain,  133. 
Sensations,  laws  of  the,  136. 
,  internal,  171. 


Speech,  289. 

Speech  as  connected  with  a  patholo- 
gical state,  292. 

Spinal  marrow,  31, 131. 

Spirituous  liquors,  326. 

Spurzheim's  arrangement  of  the  men- 
tal faculties,  213. 

on  the  seat  of  the  mental 


faculties,  224. 
Stahl  on  the  cause  of  vital  action,  106. 
Stammering,  291. 
Stimuli,  the  vital  phenomena  produced 

by,  11,  520. 
Stomach,  the,  329. 

,  paralysis  of  the,  77, 

,  softening  of  the,  69. 

,  spontaneous  perforation  of 


— ,  morbid,  175. 


Senses,  the  external,  143. 
Serous  system,  or  tissues,  26. 

system,  division  of  the,  27. 

exhalations,  morbid  states  of 

the,  92. 
Serum  of  the  blood,  460. 
Serres  on  the  fibres  of  the  brain,  195. 
Sight,  sense  of,  155. 
Singultus,  441. 

Size,  inflammatory,  of  the  blood,  88. 
Skin,  the,  51. 

,  various  inflammations  of  the,  52. 

Sleep  and  dreams,  296. 
,  cause  of,  301. 

in  its  pathological  relations,  303. 

Sleeplessness,  304. 
Smell,  sense  of,  148. 

,  sense  of,  pathological  condition 

of  the,  150. 

Sneezing,  441. 

Soemmering,  yellow  spot  of,  154. 

on  the  plurality  of  the  in- 
tellectual functions,  207. 

Softening  of  the  tissues,  552. 

— of  the  glandular  system,  73. 

— — — -  of  the  stomach,  69. 

Solids,  of  the,  17. 

Solar  plexus,  36. 

Somnolency,  303. 

Somnambulism,  305. 

Spallanzanni  on  gastric  juice,  345, 353. 

Spasms  of  the  muscles,  76,  271,  598. 


the,  69. 
,  irritation  and  inflammation 

of  the,  600. 
Stomachical  excretions,  365. 
Stupor,  249,  303. 
Swedenborg  on  the  plurality  of  the 

intellectual  faculties,  207. 
Sympathetic  nerve,  the  great,  35, 192. 

connexions,  586. 

Sympathy,  602. 
Sympathy  of  contiguity,  589. 
of  continuity,  589. 


,  reverse,  590. 


Sympathetic  actions,   suppression    of 

the,  610. 
Sympathies,    general    laws    of    the, 

613. 
Synovia,  morbid  states  of  the,  92. 
Syncope,  576. 
Systems,  meaning  of  £he  word,  18. 

,  Bichat's  classification  of  the. 


18. 


the  author's  enumeration  of 


the,  19. 

T. 

Tact  or  touch,  sense  of,  143. 

,  pathological  condition 

of,  146. 
Taste,  sense  of,  146. 
,  sense  of,  pathological  condition 

of  the,  147. 
Tea,  coffee  and,  327. 
Teeth,  the,  328. 

Tegumentary,  or  cutaneous  system,  48. 
Tegument,  external,  or  skin,  51. 
Temperature,  animal,  560. 

,  animal,       pathological 


states  of  the,  567. 
Tetanus,  441,  598. 
Thirst,  hunger  and,  370. 

,  causes  of,  373. 

Thorax,  the,  407. 
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Thorax,  viscera  of  the,  concerned  in 
the  exercise  of  the  passions,  193. 

Tiedemann  on  the  fibres  of  the  brain. 
195.  * 

• .on  the  gastric  juice,  347. 

—  on  the  pancreatic  liquor. 


344. 


on  the  chyle,  388. 
on  the  saliva,  339. 


Tissues,  meaning-  of  the  word,  17. 

— • ,  author's  enumeration  of  the, 

19.  * 

Tongue,  nerves  of  the,  147. 
Trachea,  the,  406,  409. 
Transformation  of  tissues,  538. 
Transpiration,  553. 
Transudation,  554. 
Tubercles,  399,  449,  541. 

U. 

Ulceration,  535. 

Ulceration  of  the  tegumentary  tissue, 

66. 
— — — — •  of  the  mucous  tissue,  67. 
Urinary  secretion,  morbid  states  of  the, 

96. 

V. 

Vascular  system,  21,  456. 

—  parenchyma  as  affecting  pa- 
thologically the  circulation,  506. 

Vauquelin  on  chyle,  388. 

Vegetable  irritability,  108. 

food,  320. 

Vegetables,  nerves  of,  311. 

Veins,  25,  464. 

,  inflammation  of  the  lining  mem- 

brane  of,  25.  , 

,  absorption  by  the,  386.  ' 


Veins,  functions  of  the,  464. 
Vessels  of  the  lungs,  410. 

as  affecting  the  circulation, 

498. 

Villi,  mucous,  55. 

Vision,  disorders  of  the  organ  of,  169. 

Visceral  impressions  and  actions,  cen- 
tre of,  593. 

Vital  phenomena,  the  result  of  stimuli, 
11,  520. 

properties  or  forces,  98. 

or  organic  affinity,  114. 

or  organic  affinity  influenced  by 

external  causes,  119. 

Vocal  musick,  294. 

expressions,  instinctive,  288. 

expressions,  arbitrary,  289. 

Voice,  phonation  or,  284. 

r,  organs  of  the,  285. 

,  production  of  the,  and  its  mo- 
difications, 287. 

Volition,  269. 

Voluntary  muscles,  74,  264. 

— movements,   functions  of, 

260. 


ERRATA. 


— movement^,  nervous  organs 

of,  261.  ^ 

—————  movements,  conditions  and 

production  of,  268. 
movements,      pathological 

states  of  the  organs  of,  270. 
movements,  as  a  cause  of 

disease,  273. 
Vomiting,  365. 

W. 

Water  as  a  drink,  322. 
Whytt's  idea  of  the  cause  of  vital  ac- 
tions, 105. 
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26,  dele  off. 

34,  for  tjcnea,  read  tinea. 

27,  "  they,  read  the  secretory  organs. 
38,    **   its,  read  their. 

11,  read  Beclard  for  Chaussier. 
33,  for  effected,  read  affected. 
32,    "   organizations,  read  organic  actions, 
organizations,  read  organic  actions. 


35, 
7, 

29, 

33, 


(( 


"   on.  read  or. 


« 


n 


assimilations — nutritions,  read  assimilation — nutrition, 
idiopathetically,  read  idiopathically. 
18,  dele  injurious. 

10,  dele  are. 

29,  add  of,  before  "  a  want." 
33,  for  in,  read  of. 

7,  dele  to.  / 

30,  for  their,  read  these. 

12,  insert,  and  agreeable,  after  **  injurious." 

13,  dele  to. 
for  to  the,  read  in. 

«  whence  is,  read  where  are. 

"   but,  read  all. 
_  ,  dele  of. 
16,  for  vicious,  read  viscous. 

11,  insert  symptoms,  before  disappear. 

7,  for  the,  read  their. 
10,    "   union,  read  unison. 
15,    *»   oxygenated,  read  dcoxygenatcd. 


37, 

14, 

8, 

12, 


THE  END. 
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JUST  PUBLISHED  BY  CAREY  &  LEA. 


PRIVATE    MEMOIRS    of    NAPOLEON 
BONAPARTE,  from  the    French  of   M. 
Fauvelet  dk  Bourrienne,  Private  Secre- 
tary to  the   Emperor.     Second  American 
Edition,  complete  in  one  vohmie. 
%*  'I'his  edition  contains  ahnost  a  fourth 
more  matter  than  the  previous  one,  as  in  order  j 
to  render  it  as  perfect  as  possible,  extracts  have  i 
been  given  from  the  Memoirs  from  St.  Helena,! 
Olficial  Reports,  &c.  &c.  in  all  cjises  where 
they  diifer  from  the  statements  of  M.  de  Bour- 
rienne. 

"This  Encjflish  translation,  which, has  been 
very  faithfully  rendered,  is  still  more  valuable 
than  the  ori^jinal  work,  as  upon  all  points  where 
any  obliquity  from  other  published  recitals  oc- 
curs, the  translator  has  given  several  accounts, 
and  thus,  in  the  form  of  notes,  we  are  present- 
od  with  the  statements  obtained  from  Napo- 
leon's own  dictation  at  St.  Helena,  from  the 
Memoirs  of  the  Duke  of  Rovigo,  of  General 
Rapp,  of  Constant,  from  the  writings  of  the 
Marquis  of  Lmdonderry,  &c'." — V.  Ser.  Jour. 
"  Those  who  desire  to  form  a  correct  esti- 
mate of  the  character  of  one  of  the  most  extra- 
onlinary  men  "that  ever  lived  in  the  tide  of 
time,"  will  scarcely  be  without  it.  The  present 
edition  j>osse.sses  peculiar  advantages. 

'J'he  peculiar  advantages  of  position  in  re- 
gard to  his  present  subject,  solely  enjoyed  by 
M.  de  Bourrienne,  his  literary  accomplish- 
ments and  moral  qualifications,  have  already 
obtained  fi>r  these  memoirs  the  first  rank  in 
contemporary  and  authentic  history.  In 
Franco,  where  they  had  been  for  years  ex- 
pected with  anxiety,  and  where,  since  the 
revolution,  no  work  connected  with  that  peri- 
<yd  or  its  consequent  events  has  created  so 
great  a  sens  it  ion,  the  volumes  of  Bourrienne 
have,  from  tlie  first,  been  accepted  as  the 
only  trustwortiiy  exhibition  of  the  private  life 
and  political  principles  of  Napoleon. 

"  We  know  from  the  best  political  authority 
now  living  in  England,  that  the  writer's  ac- 
counts are  perfectly  corroborated  by  facts." — 
Lit.  Gaz. 

"  The  only  authentic  Life  of  Napoleon  ex- 
tant."— Cnvrif'r. 

"This  splendid  publication  that  literally 
leaves  nothing  to  be  desired." — Alias. 

"  These  volumes  may  be  read  with  all  the 
interest  of  a  romance." — Omrirr. 

"  No  person  who  is  desirous  rightly  to  ap- 
preciate the  character  of  Bonaparte,  will  ne- 
glect the  perusal  of  this  work;  whoever 
wishes  to  know,  not  merely  the  General  or 
the  Emperor,  but  what  the  man  really  was, 
will  find  him  well  pictured  here." — Times. 

"  The  completest  personal  recollections  of 
Napoleon  that  have  appeared." — Morn.  Post. 
"  As  a  part  of  the  history  of  the  most  ex- 
tmoixiiiiary  uiau,  auu  lue  muav  tixuauiuutakj 
times  that  ever  invited  elucidation,  these  me- 
moirs must  continue  to  the  latest  ages  to  be 
records  of  invaluable  interest." — lAt.  Gaz, 


The  bravo,  by  the  author  of  the  "  Spy," 
"  Pilot,"  "  Red  Rover,"  &c.  In  2  vols.  12rao. 
"  Let  us  honestly  avow  in  conclusion,  that 
in  addition  to  the  cliarm  of  an  interesting  fic- 
tion to  be  found  in  these  pages,  Ihere  is  more 
mental  power  in  them,  more  matter  that  sets 
people  thinking,  more  of  that  quality  that  is 
accelerating  the  onward  movement  of  the 
world,  than  in  all  the  Scotch  novels  that  have 
so  deservedly  won  our  admiration." — A'cio 
Monthly  Magazine. 

"This  new  novel  from  the  pen  of  our 
countryman,  Cooper,  will  win  new  laurels  for 
him.  It  is  full  of  dramatic  interest—"  hair- 
breadth escapes" — animated  and  bustling 
scenes  on  the  canals,  in  the  prisons,  on  the 
Rialto,  in  the  Adriatic,  and  in  the  streeta  of 
Venice." — N.  Y.  Courier  (^  Enquirer. 

"  Of  the  whole  work,  we  may  confidently 
say  that  it  is  verv  able — a  performance  of  ge- 
nius and  power.'''— Nat.  Gazette. 

"  The  Bravo  will,  we  think,  tend  much  to 
exalt  and  extend  the  fame  of  its  author.  We 
have  hurried  through  its  pages  with  an  avidi- 
ty which  must  find  its  a{H)logy  in  the  interest- 
ing character  of  the  incidents  and  the  very 
vivid  and  graphic  style  in  which  they  are  de- 
scribed." 

By  the  same  author. 
The    HEIDEN-MAEUR,   or  Pagan    Camp. 

In  2  vols.     (In  the  Press.) 
SALMONIA ;  or.  Days  of  Fly  Fishing ;   by 

Sir  Humphry  Davy. 

"  One  of  the  most  delightful  labors  of  lei- 
sure ever  seen ;  not  a  few  of  the  most  beauti- 
ful phenomena  of  nature  are  liere  lucidly  ex- 
plained."— Gentleman's  Magazine. 

NATURAL    HISTORY    of     SELBORNE 

AND  ITS  INHABITANTS.     By  tlie  Rer. 

Gilbert  White.     18mo. 
The  MECHANISM  of  the  HEAVENS,  by 

Mrs.  Somerville.     In  18mo. 

"  We  possess  already  innumerable  dis- 
courses on  Astronomy,  in  which  the  wonders 
of  the  heavens  and  their  laws  are  treated  of; 
but  we  can  say  most  conscientiously  that  we 
are  acquainted  with  none— not  even  La  Place's 
own  beautiful  expose  in  his  System  du  Monde, 
—in  which  all  that  is  essentially  interesting  in 
the  motions  and  laws  of  the  celestial  bodies,  or 
which  is  capable  of  popular  enunciation,  is  so 
admirably,  so  graphically,  or  we  may  add,  so 
unaflfectedly  and  simply  placed  before  us.  *  ♦  * 
Is  it  asking  too  much  of  Mrs.  Somerville  to  ex- 
press a  hope  that  she  will  allow  this  beautiful 
preliminary  Dissertation  to  be  printed  sepa- 
rately, for  the  delight  and  instruction  of  thou- 
sands of  readers,  young  and  old,  who  cannot 


understand,  or  are  too  indolent  to  apply  them- 
„„!,.„„  ♦„  ♦!,«  r*»nFA olnhnrntp  nartsof  the  work: 
If  she  will  do  this,  we  hereby  promise  to  ex- 
ert  our  best  endeavors  to  make  ita  merits 
known."— Literary  Gazette. 


MISCELLANEOUS. 


An  historical    INQUIRY    into    the 
PRODUCTION    AND     CONSUMPTION 
OF  THE  PRECIOUS  METALS,  from  the 
Earliest  Ages,  and    into    the  Influence  of 
their  Increase  or  Diminution  on  the  prices 
of    Commodities.      By     William     Jacob, 
Esq.  F.  R.  S.     In  Svo. 
"Mr.  Jacob's    Historical    Inquiry  into  the 
Pro<l action  and  Consumption  of  tlie  Precious 
Met-ils  is  one  of  the  most  curious  and  import- 
ant works  which  has  lately  issued  from  the 
press.     The  influence  of  the  precious  metals 
on  the  industry  of  mankind  is  acknowledged 
to  be  great ;  though,  perhaps,  the  notions  re- 
t^pecting  the  precise    mode   of   its  operation 
were  obscure,  and  undoubtedly  the  history  of 
its  efll'cts  had  never  been  traced  with   accu- 
racy and  ingenuity.    Mr.  Huskisson,  who  had 
maintained  a  friendship   with  Mr.  Jacob  for 
more  than  five-and-twenty  years,  first  put  the 
autiior  on  tiie  investigation ;  it  is  one  of  the 
minor  obligations  which  the  country  owes  to 
tliat  enlightened  statesman." — Spectator. 

"It  was  written  at  the  suggestion  of  the 
late  Mr.  Huskisson,  and  displays  the  fruits  of 
much  industry  and  research,  guided  by  a  sound 
judgment,  and  embodying  more  learning  than 
is  usually  brought  to  bear  on  statistical  or  eco- 
nomical subjects.    We  recommend  the  book  to 
general  attention."—  Times,  Sept.  2, 1831. 
NARRATIVE    op    a    VOYAGE    to    the 
PACIFIC  AND  BEHRING'S  STRAIT,  to 
co-oi)erate  with  the  Polar  Expeditions :  per- 
formed in  His  Majesty's   ship  Blossom,  un- 
der the  command  of  Capt.  F.  W.  Beechey, 
R.  N.  in  the  years  1825,  26,  27,  29.   In  8vo. 
"  The  most  interesting  of  the  whole  series 
of  expeditions  to  the  North  Pole." — Quarter- 
ly Review. 

"  This  expedition  will  be  forever  memora- 
ble as  one  which  has  added  immensely  to  our 

knowledge  of  this  earth  that  we  inhabit." 

lilackwoiuVs  Mnff. 

"  Captain  Beechey's  work  is  a  lasting  mon- 
ument of  his  own  abilities,  and  an  honor  to 
his  country." — Lit.  Gaz. 

A  GENERAL  VIEW  of  the  PROGRESS 
OF  ETHICAF.  PIHLOSOPHY,  chiefly 
during  the  Seventeenth  and  Eighteenth 
centuries.  By  Sir  James  Mackintosh, 
M.  P.     In  8vo. 

"  This,  in  our  humble  opinion,  is  the  best  ofl^- 
spring  of  the  pen  of  an  author  who  in  philoso- 
phical spirit,  knowledge  and  reflection,  rich- 
ness of  moral  sentiment,  and  elegance  of  style, 
has  altogether  no  superior — perhaps  no  equal 
— among  his  contemporaries.  Some  time  ago 
we  made  copious  extracts  from  the  beautiful 
work.  We  could  not  recommend  the  whole 
too  earnestly." — National  Gazette. 
HISTORY  OF  ENGLAND,  by  Sir  James 
Mackintosh.  Octavo  edition.    In  the  press. 

%*  The  first  volume  of  ihin  edition  will  contain  the 
same  matter  as  the  first  3  volume*  of  the  18me  edition 


LARDNER'S  CABINET  CYCLOPAEDIA. 


HISTORY  OF  THE  RISE,  PROGRESS 
AND  PRESENT  STATE  of  the  SILK 
MANUFACTURE;  with  numerous  en- 
gravings. 

"  It  contains  abundant  information  in  everv 
department  of  this  interestmg  branch  of  jui- 
man  industry— in  the  history,  culture,  and 
manufacture  of  si\k.''—jMunthli/  Matruzine. 

"  There  is  a  great  deal  of  curious  infcjrma- 
tion  in  this  little  volume." — Lit.  Gazette. 

HISTORY  OF  THE  ITALIAN  REPUBLICS, 
by  J.  C.  L.  SisMONDi. 

HISTORY  OF  MARITIME  am>   INLAND 
DISCOVERY.     In  3  vols.     (In  the  pres.'^.) 
"  This  book  abounds  with  curious  informa- 
tion."—  Gentleman'' s  Maguz  ine. 

"  The  whole  work  is  so  filled  with  variety 
and  excellence,  that  any  ten  of  its  pages  which 
we  might  quote,  would  prove  to  reirders  that 
they  ought  not  to  be  satisfied  with  lets  than 
all." — Lit.  Gazette. 

HISTORY  OF  THE  RISE,  PROGRESS,  and 
PRESENT  STATE  of  the  MANUFAC- 
TURES OF   PORCELAL\   AND   GLASS. 

With  numerous  wood  cuts.     (In  the  press.) 

HISTORY  OF  the  RISE,  PROGRESS, 
AND  PRESENT  STATE  of  TnE  IRON 
AND  STEEL  MANUFACTURE.  (In  press.) 
"  This  volume  appears  to  contain  all  useful 

information  on  the  subject  of  which  it  treats." 

— Lit.  Gazette. 

BIOGRAPHY  OF  BRITISH  STATESMEN; 

containing  the  Lives  of  Sir  Thomas  More, 
by  Sir  James  Mackintosh  ;  Cardinal  Wol- 
sey.  Archbishop  Cranmor,  and  I^rd  Burleigh. 
"  A  very  delightful  volume,  and  on  a  subject 

likely  to  increase  in  interest  as  it  proceeds. 

*  *  *  We  cordially  commend  the  work  both 

fiir  its  design  and   execution."— X,o«</on  Lit. 

Gazette. 

"The  life  of  More,  being  from  the  pen  of 
Sir  James  Mackintosh,  engaged  and  fully  re- 
warded our  attention.  It  is  a  rich  thrme,'  and 
has  been  treated  with  the  lotly  philosophical 
spirit  and  literary  skill  which  distinguish  tlie 
writings  of  Sir  James." — Sat.  Gazette. 

"  We  are  certain,  that  no  one  can  rise  from 
the  perusal  of  the  work,  without  having  his 
understanding  enlarged,  and  the  best  aflcctions 
of  his  heart  improved." — Album. 

'  A  most  interesting  and  valuable  rolume." 
— Gent.  Magazine. 

ELEMENTS  of  OPTICS.  By  Dayid  Brew- 
ster. 18mo.  (In  the  prees.) 
"  The  author  has  given  proof  of  his  well- 
known  industry,  and  extenaive  acquaintance 
with  the  results  of  science  in  every  part  of 
Europe." — Monthly  Mag. 

"  The  subject  is,  as  might  be  expected,  ably 
treated,  and  clearly  illustrated." — U.  S.  Jour. 


FAiTIILY  CABINET  ATLAS. 


In  preparation. 
The  FAMILY  CABINET  ATLAS,  con- 
structed upon  an  ouioinal  plan:  Being 
a  Companion  to  the  Encyclopaedia  Ameri- 
cana, Cabinet  Cyclopotdia,  Family  Library, 
Cabinet  Library,  6lc. 

This  Atlas  comprisi'S,  in  a  volume  of  the  Family  Library- 
size,  nearly  100  Maps  and  Tables,  which  present  equal 
to  F'fty  Thousand  JSTames  of  f  laces  ;  a  body  of  informa- 
tion three  times  as  extensive  as  that  supplied  by  the 
generality  of  Quarto  atlases. 

Opinions  of  the  Public  Journals. 

"This  beautiful  and  most  useful  little  volume,"  says 
the  Literary  Uazette, "  is  a  perfect  picture  of  elegance, 
contuinin;;  a  vast  sum  of  geoi^raphical  information.  A 
more  instructive  little  present,  or  a  gitl  better  calculated 
to  be  long  preserved  and  often  referred  to,  could  not  be 
otfered  to  favored  youth  of  either  sex.  Its  cheapness,  iwe 
must  add,  is  another  reconnnendation  ;  for,  although  this 
elegant  publication  contains  100  beautiful  engravings 
it  is  issued  at  a  price  that  can  be  no  obstacle  to  its  being 
procured  by  every  parent  and  friend  to  youth." 

'•  This  Atlas  far  surpasses  any  thing  of  the  kind  which 
we  have  seen,  and  is  made  to  suit  the  popular  libraries 
which  Dr.  Lardner  and  Mr.  Murray  are  now  sending  into 
every  family  in  the  empire  " — Monthly  Heciew. 

"  its  very  ingenious  method  of  arrangement  secures  to 
the  geographical  student  the  information  for  which  hith- 
erto he  has  been  obliged  to  resort  to  works  of  the  largest 
dimensions." — .^thenirum. 

"This  miniature  and  beautiful  Atlas  is  likely  tosuper- 
Bede,  for  general  purposes,  maps  of  a  more  expensive  and 
elaborate  character.  It  appears  to  us  to  answer  the 
double  purpose  of  exercising  the  attention  while  it  im- 
prints all  that  is  important  in  Geography  on  the  memo- 
ry."— itlas. 

"The  workmanship  is  among  the  best  of  the  kind  we 
have  ever  witnessed." — Kiaminer. 

"  It  contains  all  the  information  to  be  derived  from  the 
most  expensive  and  unwieldy  Atlas." — York  Courant. 

"  By  a  moment's  reference,  the  exact  situation  of  any 
place  inay  bi:  found." — Birmingham  Journal. 

■'  An  excellent  little  work,  engraved  with  a  clearness 
and  correctness  which  is  quite  surprising:  when  com- 
plete. IravelltTs  will  have  a  system  of  Geography  and  a 
complete  Atlas,  which  they  may  carry  in  their  ihjckel."— 
Spectator. 

'•  This  is  the  most  perfect  gem  of  an  Atlas  which  has 
ever  bf'en  published."— Bn-t/o/ ./wMrua/. 

'•  Itcorrei^ponds  in  si/.e  with  those  popular  publications 
to  which  it  will  form  so  Ui'efiil  an  addition— narnoly, 
•The  Family  Library,'  'The  Classical  Library,'  and 
'  Cabinet  ("vclopiP  lia."— Cowrr  Journal. 

••  \othing  CDUliI  be  devi:<ed  better  calculated  to  impress 
upon  the  mini  a  knowleilge  of  the  general  principles  of 
geography,  than  the  plan  of  this  publication."— T/ie 
H'ariler 

"  It  will  ho  a  crying  shame  in  this  age  of  intellect,  if 
this  able  and  beautiful  work  be  not  extensively  patron- 
ized ;  hut  we  cannot  doubt  the  success  which  wc  feel 
assured  its  intrinsic  merits  must  secure  to  iV—Intelli- 
genrer. 

"  It  i.^  scarcely  in  the  nature  of  things,  that  a  work  of 
so  much  public  service  should  fail  in  meeting  with  thai 
extensive  patronagi*  which  can  alone  remunerate  the 
prnjpctors.  ■— /,t«rf,<  Intellisenrer. 

"The  plates  are  beautifully  executed;  and  the  geo- 
graphical student  may  obtain  in  this  little  work,  such  is 
Ih  '.  excellence  of  \u  arrangement,  as  much  information 
Hs  he  ccnild  gain  bv  xva-ling  through  several  books  of  far 
greater  h\\\(.'—lVeeklii  lyispntck. 

•'  We  have  seldom  seen  a  work  so  perfect  in  its  arrange- 
ment, and  soeleL'ant  in  its  execution."— For*  Courant. 

"For  the  accuracy  of  its  delineation,  and  the  extent 
of  the  inforinatiou  which  it  conveys,  it  stands  without 
.1  rival  in  Kuglish  topography." — Freeman's  Journal. 

"The  plan  of  this  usefil  and  elecant  work  may,  in- 
(leed.  b  •  calleil  oriL'inal.  The  stvle  and  execution  of  the 
Mn\y*  are  of  the  first  character."— H'oo/mcr's  Exeter  and 
Plymouth  Gn:ette. 

••This  work  is  one  of  the  most  usefil  publications 
whirb  ha«  vet  issued  from  the  pri'ss:  it  will  be  an  unique 
and  brilliant  accession  to  the  library,  and  a  very  uselui 
work  to  the  student  in  geography."— /fefl<iln^  Mercury 
mnd  Or  ford  Oa:ette. 

"  Its  qualifications  will  render  it  one  of  the  most  popu- 
lar,  highly  interesting,  and  useful  publications  of  the 
day."— I.i»^r/»i»/  Courier. 


MISCELLAN  EOUS. 

MEMOIRS  OF  THE  LIFE  of  SIR  WALTER 
RALEGH,  with  some  account  of  the  Period 
in  which  he  lived.  By  Mrs.  A.  T.  Thomson, 
With  a  portrait 

"Such  is  the  outline  of  a  life,  which,  in  Mrs.  Thom- 
son's hands,  is  a  mine  ol'  interest ;  Iroin  the  first  page 
to  the  last  the  attention  is  roused  and  sustained,  and 
while  we  approve  the  manner,  we  still  more  applaud 
the  spirit  in  which  it  is  executed." — Literary  Gazelle. 

"In  all  respects  a  most  afipropriato  volume  for  the 
Cabinet  Library.  We  shall  take  an  o|)|xjrlunily  in 
another  notice,  lo  give  some  of  the  many  interesting 
()assages  in  the  volume  that  otier  themselves  for 
quotation." — N.  Y.  Amtrican. 

"  Mrs.  Thomson  has  written  a  very  interesting  book. 
It  lakes  what  we  are  inclined  to  think,  a  just,  and  at 
the  same  time,  iiivorable  view  of  Kalegh,  and  is  oc- 
cupied beside  with  many  entertaining  and  illustrative 
anecdotes." — Craflsman. 

"  Presents  in  a  concise  but  succinct  style  the  vainety 
of  incidents  connected  with  the  life  of  the  distinguish- 
ed subject  of  the  memoir." — Aalioital  Journal. 

"The  book  is  unquestionably  the  l)est  Life  of  Ra- 
legh that  has  ever  been  written." — Album. 

"  This  is  a  piece  of  biography  which  combines  the 
fascinations  of  romance  with  the  deeper  interest  that 
attaches  to  historical  narrative." — Southern  Falrivl. 


ELEGANT  LIBRARY  EDITIONS 

OF   THE   FOLLOWl.\G   WORKS. 


WORKS  OF  JOANNA  BAILLIE. 

COMPLETE   ly   O.NE   VOLUME,  8V0. 

In  the  preas. 


WORKS  OF  HENRY  FIELDING. 

I.X  TWO   VOLUMKB  8vO.,     WITH   A   PORTRAIT. 


WORKS  OF  TOBIAS  SMOLLETT. 

XJI   TWO    VOLUMES   8vO.,   WITH   A   PORTRAIT. 

In  the  pres$. 


SELECT  ^^PEECHES 

or  THE 

RIGHT  HONOR ABLK  GEORGE  CANNING. 

EDITED  BY  ROBERT  WAI-8H,  ESQ. 

WITH  A  BIOGRAPHICAL    AM)   CRITICAL    INTRODUCTIO?!, 

BY  THE  EDITOR. 

IN   ONE   VOLUME  8tO. 

Jn  the  pregi. 


SELECT  SPEECHES 

OF   THE 

RIGHT  HONORABLE  WILLIAM  HUSKISSON. 

A.ND   OF   THE 

RIGHT  HONORABLE  WILLIAM  WINDHAM. 

EDITED  BY  ROBERT  WAWH,  EStl. 

WITH  A  BIOGRAPHICAL    AND   CRITICAL   INTROOyCTION, 

BT    THE   EDITOR. 

in  o.tE  voLU.ME  8to. 
In  the  press. 


MEDICINE,  SURGERY,  Ac. 


SURGICAL    MEMOIRS    of    the    CAM- 
PAIGNS OF  RUSSIA,  GERMANY,  and 
FRANCE.     Translated    from   the   French 
of  Baron  Larrey.     In  8vo.  with  plates. 
A  MANUAL  OF    MEDICAL  JURISPRU- 
DENCE, compiled  from   the   best  Medical 
and  Legal  Works;  comprising  an  account 
of— I.   The   Ethics  of  tiie  Medical  Profes- 
sion ;  II.  Charters  and  Laws  relative  to  the 
Faculty;  and  III.   All  Medico-legal  Ques- 
tions, \yith  the  latest  Decisions:   being  an 
Analysis  of  a  course  of  Lectures  on  Foren- 
sic Medicine.     By  Michael  Ryan,  M.  D. 
Member  of  the   Royal   College  of  Physi- 
cians in  London,  &c.     First  American  edi- 
tion,   with    additions,    by   R.   Eglerfield 
Griffith,  M.  D.     In  8vo. 
"There  is  not  a  fact  ofimporfance  or  value  con- 
nected with  the  Science  of  which  it  treats,  that  is  not 
to  be  found  in  its  pages.   The  style  is  unanibiiious  but 
clear  and  sirong,  and  such  as  becomes  a  philosophic 
theme."— 3fo«M/M  Review. 

"  It  is  invaluable  to  Medical  Practitioners,  and  may 
be  consulted  safely  by  the  Legal  Profession."—  YVeeklu 
Dispatch.  "^ 

DIRECTIONS  FOR  MAKING   ANATOM- 
ICAL  PREPARATIONS,  formed  on   the 
basis  of  Pole,  Marjolin,  and  Bre.«chet,  and 
iiicluding  the  new  method  of  Mr.  Swan :  by 
Usher  Parsons,  M.  D.  Professor  of  Anat- 
omy and  Surgery.    In  1  vol.  8vo.  with  plates. 
"  It  is  compiled  and  prepared  with  judgment,  and  is 
the  best  and  most  economical  companion  the  student 
rnn  jxKssess  to  aid  him  in  the  pursuit  of  this  delightliil 
dPi»arrinenl  of  his  labors."— Bost.  Med.  &  Surs.  Journ. 
Stpt.r:,  1831.  ^         " 

"This  is  unquestionably  one  of  the  most  useful 
works  on  the  preparation  of  Anatomical  Speciuiens 
ever  published.  It  should  be  in  the  hands  of  every 
lover  of  Anatomy;  and  as  attention  now  is  more  di- 
rected to  the  formation  of  museums,  it  will  be  found  a 
very  valuable  book,  .\oihing  is  omitted  that  is  im- 
porianl,  and  many  new  formula?  are  introduced,  de- 
rived from  the  author's  experience,  and  from  rare 
books,  which  he  has  had  the  industry  to  collect."— 
N.  Y.  Medical  Journal,  Angus/,  1831. 

A  PRACTICAL  GUIDE  to  OPERATIONS 
ON  the  TEETH,  by  James  Snell,  Dentist. 
In  Hvo.  with  plates. 

PRINCIPLES  OF  PHYSIOLOGICAL  MED- 
ICINE, including  Physiology,  Pathology, 
and  Therapeutics,  in  the  form  of  Proposi- 
tions, and  commentaries  on  those  relating 
to  Pathology,  by  F.  J.  V.  Broussais,  &c.  ; 
translated  by  Isaac  Hays,  M.  D.  and  R.  E. 
Griffith,  M.  D.     In  8vo. 

ELEMENTS  of  PHYSIOLOGY,  by  Robley 
Du.NGLisoN.  In  2  vols.  8vo.  with  numerous 
illustrations.     (In  the  press.) 

PRINCIPLES  OF  SURGERY,  by  John  Syme, 

Professor  of  Surirery  in  the  University  of 
'^ '    '        '       In  8vo. 


Edinburgh. 


MISCELLANEOUS. 


GREEK  and  ENGLISH  LEXICON.  By  D. 
Donnegan.  Abridged  for  the  use  of  schools. 
In  1  vol.  royal  18mo.  containing  nearly  6u6 
pages. 

This  work  is  printing  on  a  handsome  distinct  type, 
and  will  contain  as  much  matter  as  many  of  the  larger 
lexicons;  but  owing  to  the  ibrm  in  which  it  is  printed, 
will  be  sold  at  such  price  as  to  be  within  the  reach 
of  all  students.  It  will  offer  more  advantages  to  the 
young  student  than  any  other  lexicon  now  in  use.  The 
vocabulary  is  more  extensive  and  complete — compris- 
ing not  only  words  found  in  the  classics,  but  also  such 
as  are  found  in  the  writings  of  Hip|x)crafc's  and  the 
Greek  Physicians.  The  meanings  uilached  to  words 
by  the  several  writers  are  also  given. 

Words  are  given  in  alphal^tical  order  in  every 
poetical  and  dialectic  variety. 

The  conjugation  of  verbs  and  flection  of  nouns  arc 
more  complete  than  in  other  lexicons ; — the  meanings 
of  words  fuller  and  more  correct — there  being  first 
a  primary  and  then  a  secondary  meaning,  each  dis- 
tinguished from  tiie  mclaphorcial  and  idiouiaiicul. 
Phrases  are  also  given  when  they  note  anv  pecuiiariiy 
in  signilication.  The  etymology  of  words  i.s  only 
omitted  where  it  is  confused  or  di.spuied.  Tin  re  if 
nothing  left  out  which  the  young  student  would  find 
necessary  in  studying  the  Claf'sics,  and  whirh  \>ould 
enable  him  to  unJersiand  the  true  meaning  of  a  word. 
In  short,  in  this  work  the  essonfial  advantages  of  n 
good  Dictionary  are  combined  with  those  of  a  gcod 
Grammar — advantages  not^  found  in  any  Greek  and 
English  lexicon  now  used. 

ELEMENTS  of  MECHANICS.  By  James 
Renwick,  Esq.  Professor  of  Natural  and 
Experimental  Philosopity,  Columbia  Colloge, 
N.  Y.     In  8vo  with  numerous  engravings. 

"We  think  this  decidedly  the  l>est  treatise  on  Afe- 
chanics,  which  has  issued  from  the  American  pre8.«, 
that  we  have  seen;  one,  too,  that  i.s  alike  creditable 
to  the  writer,  and  to  ttie  state  of  science  in  this  coun- 
try."— American  Quarterly  Review. 

TREATISE  ON  CLOCK  and  WATCH-MA- 
KING, Theoretical  and  Practical,  by 
Thomas  Reid,  Edinbtirgh  Honorary  Mem- 
ber of  the  Worshipful  Company  of  Clock- 
Makers,  Ijondon.  Royal  8vo.  Illustrated  by 
numerous  plates. 

MILLWRIGHT  and  MILLER'S  GUIDE. 
By  Oliver  Evans.  New  Edition,  with  ad- 
ditions and  corrections,  by  the  Professor  of 
Mechanics  in  the  Franklin  Institute  of  Penn- 
sylvania, and  a  description  of  an  improved 
Merchant  Flour-Mill,  with  engravings,  by 
C.  &  O.  Evans. 


AND  TREATMENT  of  FRACTURES  of 
the  trunk  and  EXTREMITIES;  by 
Joseph  Amksbitry,  Stjrgeon.  In  8vo.  with 
platps  and  wood-cuts.    (In  the  press.) 


GEOLOGICAL  MANUAL.     By  H.  T.  De  la 
Beche.     In  8vo,  with  numerous  wood-cuts. 

"  A  work  of  first-rate  importance  in  the  science  to 
which  it  relates,  and  which  must  henceforth  take  its 
place  in  the  library  of  every  student  in  Geology." — 
Phil.  Magazine. 

Mr.  De  la  Beche's  Geological  Manual  is  the  first 
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task  with  a  perii^ct  knowledge  of  all  that  has  been 
asc<'rlained  in  (Jeology,  and  with  considerable  judg- 
ment nnd  taste  in  the  manner  of  doing  it.  So  much 
geological  science  was  never  before  compressed  in  so 
small  a  space." — Spectator. 


TSn  PEOPZiXS'S  LXBZLAHY. 

"  The  editors  and  publishers  should  receive  the  thanks  of  the  present  generation,  and  the 
posterity,  for  being  the  first  to  prepare  in  this  language  what  deserves  to  be  entitled  not  the 
Pi£DlA  AMERICAJMA,  but  the  people's  ubraky."— iV.  Y.  Courier  and  Enquirer. 


titude  of 
CYCLO- 


Just  Published^  by  Carey  <Sf^  Lea^ 

And  sold  in  Philadelphia  by  E.  L.  Carey Jr  A.  Hart;  in  New- York  by  G.^C.^  H.  CarvUl;  in  Boston 

by  Carter  ^  Hendee;  m  Baluraore  by  EJ.  Coak,  &  W.  ^  J.  Neat ;  in  Washington  by  Thompson  &  Hmmns  ; 

1"   i.r  ?,?r^  ^y  •^:  ^  ^^'  ^  Savannah  by  W.  T.  Williams;  in  Charleston  by  W.  H.  Berretif  in  New-Orleans 

by  W.  M  Kean;  in  Mobile  by  Odiorne  ^  Smith  ;  and  by  the  principal  booksellers  throughout  the  Union. 

VOLUSOE  9,-OONTAINING  ABOUT  1,500  ARTICLES, 

(7b  be  continued  at  intervals  of  three  7noHths,) 

OF  THE 
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"THE  WORLD-RENOWNED  CONVERSATIONS- 
LEXICON."— £dirt6Mr^A  Accjcjc. 

"To8up(>r8(*decuinl>rous  EiicycIopa>dias,  and  put  within 
tlie  reach  of  iht;  p<iore(4t  man,  a  complete  lil)rary,  equal  to 
about  forty  or  fifty  jrood-sized  octavos,  embracing  every 
possible  subject  of  interest  to  the  number  of  20,(;(X)  in  all — 
provided  he  can  spare  either  from  bis  earnings  or  his  ex- 
travagancies, twenty  cents  a  week,  for  three  years,  a  library 
so  contrived,  as  to  be  equally  suited  to  the  learned  and 
the  unlearned,— the  mechatiic — the  merchant,  and  the  pro- 
fessional man." — A*.  Y.  Courier  and  Inquirer. 

"  The  reputation  of  this  valuable  work  has  augmented 
with  each  volume;  and  if  the  unanimous  opinion  of  the 
press,  uttered  from  all  quarters,  be  true,  which  in  this 
instance  happens  to  be  the  case,  it  is  indeed  one  of  the 
best  of  public  itions.  It  should  be  in  the  possession  of 
every  intelligent  man,  as  it  is  a  library  in  itself,  compris- 
ing an  immense  mass  of  lore  upon  almost  every  possible 
subject,  and  in  the  cheapest  possible  form." — JV.  Y.  Mirror. 

"  Witnes.vs  from  every  part  of  the  country  concurred 
in  declaring  (hnt  the  Encycloptedia  Americana  was  in  a 
fair  way  to  degrade  the  dignity  of  learning,  and  especially 
the  learning  of  Encyclopaedias,  by  making  it  too  cheap — 
that  the  multitudes  of  all  classes  were  infatuated  with  it 
in  saying  in  so  many  words  from  the  highest  to  the  low- 
est. '  the  more  we  see  of  the  work  the  better  we  like  it.' " 
— JV  Y.  Courier  and  Inquirer. 

"The  articles  in  the  present  volume  appear  to  us  to 
evince  the  same  ability  and  research  which  gained  so 
favorable  a  reception  for  the  work  nt  its  commencement. 
The  Jlppeiidii  to  tlie  volume  now  before  us,  containing  an 
account  of  the  Indian  Languages  of  America,  must  prove 
highly  ir\terestin(;  to  the  reader  in  this  country;  and  it  is 
at  once  remarkable  as  a  specimen  of  history  and  philology. 
Tbe  work  altogether,  we  may  acain  In;  {xirmitted  to  ob- 
m-rve.  reflects  distinguished  credit  u|)on  the  literary  and 
scientific  character,  as  well  as  the  scholarship  of  our 
country." — Cliarlejtton  Courier. 

'•  The  copious  information  which  this  work  affords  on 
American  subjects,  fully  juHtifies  its  title  of  an  American 
Dictionary;  while  at  the  same  time  the  e.xtent,  variety, 
and  felicitous  (li»)|>08ition  of  its  topics,  make  it  the  most 
convenient  and  satisfactory  Encyclopedia  that  we  have 
ever  seen."- AVi/iffno/  Journal. 
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one  befor«  us.  we  may  confidently  anticipate  for  the  work 
a  reputation  ^nd  usefulness  which  ought  to  secure  for  it 
the  most  flatterinf  encourageio«nt  and  patronag*."— /"M. 
$ral  Oaiette. 

"  A  compendious  library,  and  iBvaluabl*  book  of  rvftr* 
•nee."— A",  r.  jSmtriean. 


"  The  variety  of  topics  is  of  course  vast,  and  ther  are 
treated  in  a  manner  which  is  at  once  so  full  of  informa- 
tion and  so  interesting,  that  the  work,  instead  of  being 
merely  referred  to,  might  be  regularly  perused  with  as 
much  pleasure  as  profil."— Baltimore  Jimerican. 

"  We  view  it  as  a  publication  worthy  of  the  age  and  of 
the  country,  and  cannot  but  believe  the  discrimination  of 
our  countrymen  will  sustain  the  publishers,  and  well  re- 
ward them  for  thiscontribulion  to  American  Literaturs." 
— Baltimore  Patriot. 

"  It  reflects  the  greatest  credit  on  those  who  have  been 
concerned  in  its  production,  and  promises,  in  a  variety  of 
respects,  to  be  the  l)est  as  well  as  the  most  compendious 
dictionary  of  the  arts,  sciences,  history,  politics,  biogra- 
phy, &.C.  which  has  yet  been  compiled.  The  style  of  the 
portion  we  have  read  is  terse  and  perspicuous;  and  it  is 
really  curious  how  so  much  scientific  and  other  informa- 
tion could  have  been  so  satisfactorily  communicated  in 
such  brief  limits." — JV*.  Y.  Evening  Post. 

"Those  who  can,  by  any  honest  modes  of  economy, 
reserve  the  sum  of  two  dollars  and  fifty  cents  quarterly, 
from  their  family  expenses,  may  pay  for  this  work  as  fast 
as  it  is  published;  and  we  confidently  believe  that  they 
will  find  at  the  end  that  they  never  purchased  so  much 
general,  practical.  us(;ful  information  at  so  cheap  a  rate." 
— Journal  of  Education, 

"  If  the  encourngement  to  the  publishers  should  corres- 
pond with  the  tetiiiniony  in  favor  of  their  enterprise,  and 
the  b«?autiful  and  faithful  styleof  its  execution,  the  hazard 
of  the  undertaking,  bold  as  it  was.  will  be  well  compen- 
sated ;  and  our  libraries  will  be  enriched  by  the  most  gene- 
rally useful  cncyclDiMMlic  dictionary  that  has  been  offered 
to  the  renders  of  the  Englitah  language.  Full  enough  for 
the  general  scholar,  and  plain  enough  for  every  capacity, 
it  is  far  more  convenient,  in  every  view  and  form,  than 
its  more  expensive  and  ponderous  predecessors  " — .Ameri- 
can Farmer. 

"The  high  reputation  of  the  contributors  to  this  work, 
will  not  fail  to  insure  it  a  favorable  reception,  and  its 
own  merits  will  do  the  n:el."—SiUiman'8  Journ. 

"  The  Encylopiedia  Americana  is  a  prodigious  improve- 
ment upon  all  that  has  gone  before  it;  a  thing  fur  our 
country,  as  well  as  the  country  that  gave  it  birth,  to  b« 
proud  of;  an  inexhaustible  treasury  of  useful,  pleasant, 
Mftrf  fnmiiinr  IPHmilivonevfrv  fvxiiiihteaiihlert  unnrrnrtiroti 
as  to  be  s|N!ei!ily  uu(i  saf)tly  refernid  to  on  emergency,  as 
well  as  on  deliberate  inquiry;  and  better  still,  adapted  to 
ttM  understanding,  and  put  within  the  reach  of  the  mul- 
titude. *  *  *  The  Encyclopaidia  Americana  is  a  work 
without  which  no  library  worthy  uf  the  name  can  bare- 
after  be  made  Mp."—Yanket. 


ENCYCLOPEDIA  AMERICANA. 


"  The  work  will  be  a  valuable  poBBAssion  to  every  family 
or  individual  that  can  atfurd  to  purchase  it ;  and  we  take 
pleasure,  therefore,  in  extending  the  knowledge  of  its 
merits." — JVational  Intelligencer. 

"This  work  appears  to  improve  as  it  issues  from  the 
press.  The  nunilier  of  able  writers,  who  contribute  ori- 
ginal matter  in  all  the  departments  of  literature  and  sci- 
ence is  amply  sufficient  to  give  it  celebrity  and  high  char- 
acter. To  men  engaged  in  the  active  pursuits  of  life — 
whose  time  is  precious — this  popular  dictionary  is  a  most 
valuable  and  ready  mode  of  reference.  It  embraces  brief 
views  and  sketches  of  all  the  late  discoveries  in  science — 
and  the  present  condition  of  literature,  politics,  &;c.  ice. 
Every  merchant's  counting-room — every  lawyer's  library 
—every  mechanic — every  fanner  ought  to  possess  a  copy 
of  this  useful  and  valuable  work," — Courier. 

"From  the  specimen  which  has  already  been  given,  we 
have  no  hesitation  in  saying,  that  in  regard  to  intelli- 
gence, skill,  and  faithful  diligence,  it  is  a  work  of  the  very 
hiiftiest  order.  We  know  of  no  similar  publication  that 
can  bear  any  comparison  with  it  for  the  rich  variety  of 
valuable  information,  which  it  condenses  within  so  small 
a  compass.  It  is  free  from  all  the  narrowness  of  English 
prejudice,  it  contains  man^  important  and  interesting 
details  which  can  be  found  in  no  English  production,  and 
is  a  work  which  could  be  written  by  none  but  German 
scholars,  more  than  two  hurulred  of  whom  were  employed 
in  the  original  compilation." — Boston  Observer. 

"  This  cannot  but  prove  a  valuable  addition  to  the  lite- 
rature of  the  age."— Jtficr.  Miertiser. 

"  I'hc  vast  circulation  this  work  has  had  in  Europe, 
where  it  has  already  been  reprinted  in  four  or  five  lan- 
guages, not  to  speak  of  the  numerous  German  editions, 
of  which  SEVEN  have  been  pubJicihed,  speaks  loudly  in 
favor  of  its  intrinsic  merit,  without  which  such  a  celt-brity 
could  never  have  been  attained.  To  every  man  engaged 
in  public  business,  who  needs  a  correct  and  ample  book 
of  reference  on  various  topics  of  science  and  letters,  the 
Encyclopedia  Americana  will  be  almost  invaluable.  To 
iiHlividuals  obliged  to  go  to  situations  where  books  are 
neither  numerous  nor  easily  procured,  the  rich  contents 
of  thi'se  twelve  volumes  will  prove  a  mine  whirh  will 
amply  repay  its  purchaser,  and  he  with  difficulty  exhaust- 
ed i  and  we  recommend  it  to  their  patronage  in  the  full 
co!iviction  of  its  worth.  Indeed,  it  is  ditlicult  to  say  to 
what  class  of  readers  such  a  book  would  not  prove  useful, 
nay,  almost  indisp(>n sable,  since  it  combines  a  great 
amount  of  valuable  matter  in  small  compass,  and  at 
mixlerate  expense,  and  is  in  every  respect  well  suited  to 
augment  the  reader's  stock  of  ideas,  and  powers  of  con- 
versation, without  s<>verely  taxing  time  or  fatiguing 
attention." — jlm.  Daily  .Advertiser. 

"The  department  of  American  Biography,  a  subject  of 
which  it  should  be  disgraceful  to  be  ignorant,  to  the  de- 
i.'roe  that  many  are.  is.  in  this  work,  a  prominent  feature, 
and  has  received  the  attention  of  one  of  the  most  imie- 
fntigable  writers  in  this  department  of  literature,  which 
the  present  age  can  furnish."— £fo*ton  Courier. 

"  According  to  the  plan  of  Dr.  Lieber,  a  dcslderntum 
will  be  supplied ;  the  substance  of  contemporary  know- 
ledge will  be  brought  within  a  small  compass;— and  the 
rharacter  and  uws  of  a  manual  will  be  im|»arted  to  a 
kind  of  publication  heretofore  reserved,  on  strong  shelves. 
f)r  occasional  reference.  By  thowe  who  understand  the 
German  language,  the  Conversation  Lexicon  is  consulted 
ten  times  for  one  application  to  any  English  Encyclupe- 
dia."— JVafio/ja/  Oazetle. 

"Tlie  volume  now  published  is  not  only  highly  honor- 
able to  the  taste,  ability,  and  industry  of  its  editors  and 
publishers,  but  furnishes  a  proud  «ainple  of  the  accuracy 
and  elegance  with  which  the  most  elaborate  and  iinpf»r- 
tant  literary  enterprises  may  now  be  accomplished  in  our 
ctnintry.  Of  the  manner  in  which  the  editorH  have  thus 
far  completed  their  tank,  it  is  iniposfible.  in  the  coursi;  of 
a  brief  newspaper  article,  t8sp<!ak  with  adequate  justice." 
— Boston  Bulletin. 

"  It  continues  to  be  particularly  rich  in  the  depart- 
ments of  Biography  and  Natural  Hist(»ry.  When  we  look 
at  the  large  mass  of  miscellaneous  knowledge  spread 
before  the  reader,  in  a  form  which  has  never  been  equalled 
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be  surpassed  for  propriety  and  perspicuity,  we  cannot  but 
think  that  the  American  Kncyclupiedia  deaervesa  place  in 
every  colloction,  in  which  works  of  reference  form  a  por- 
\to»."—Sinttkem  Patriot. 

"  By  far  the  best  work  of  the  kind  eTar  oflbred  tor  sale 
in  this  country."— CT.  S.  Gai. 


More  than  half  of  the  volumes  of  this  work  are 
now  before  the  public,  and  the  reception  they  have 
met  with  is  the  best  evidence  that  the  publishers  have 
fulfilled  the  promises  made  at  its  outset.  They  have 
now  only  to  promise,  for  the  editors  and  themselves, 
that  no  exertion  shall  be  spared  to  render  the  remain- 
ing volumes  equal  to  those  already  published,  and 
thus  sustain  the  reputation  it  has  acquired.  The  sub- 
scription is  large,  and  increasing;  and  in  those  quar- 
ters where  its  circulation  is  greatest,  and  where  it  is 
best  known,  there  is  a  constantly  increasing  demand. 
The  publishers  invite  the  attention  of  those  who  may 
not  already  have  possessed  themselves  of  it,  or  may 
not  have  had  an  opportunity  to  become  acquainted 
with  its  merits,  to  the  following  account  of  the  ori- 
ginal work,  upon  which  it  is  based,  and  which  is 
termed  by  the  Edinburgh  Review — 

THE   WORLD-RENOWNEU    UCIPZIG   CONVERSATIONS- 
LEXICON. 

It  was  intended  to  supply  a  want  occasioned  by 
the  character  of  the  age,  in  which  the  sciences,  arts, 
trades,  and  the  various  forms  of  knowledge  and  of 
active  life,  had  become  so  much  extended  and  di- 
versified, that  no  individual  engaged  in  business  could 
become  well  acquainted  with  all  subjects  of  general 
interest;  while  the  wide  diffusion  of  infbrnlation  ren- 
dered such  knowledge  essential  to  the  character  of 
an  accomplished  man.  This  want,  no  existing  works 
were  adequate  to  supply.  Books  treating  of  particular 
branches,  such  as  gazetteers,  &c.  were  too  confined 
in  character;  while  voluminous  EncyclojMPdias  were 
too  learned,  scientific,  and  cumbrous,  being  usually 
elaborate  treatises,  requiring  much  study  or  previous 
acquaintance  with  the  subject  discussed.  The  con- 
ductors of  the  Conversation  IiE.\icoN  endeavored 
to  selcc-t  from  every  branch  of  knowledge  what  was 
necessary  to  a  v\  ell-inlbrmed  mind,  and  to  give  popu- 
lar views  of  the  more  alwtruse  branches  of  learning 
and  science;  that  their  readers  might  not  be  incom- 
moded, and  deprived  of  pleasure  or  improvement,  by 
ignorance  of  liicts  or  expressions  used  in  books  or  con- 
versation. Such  a  work  must  obviously  be  of  great 
utility  to  every  class  of  renders.  It  has  been  found 
so  much  so  in  (Germany,  that  it  is  met  with  every- 
where, among  the  learned,  the  lawyers,  the  military, 
arUsts,  merchants,  mechanics,  and  men  of  all  stations. 
The  reader  may  judge  how  well  it  is  adapted  to  its 
object,  from  the  circumstance,  that  though  it  now 
consists  of  twelve  volumes,  seven  editions,  comprising 
about  ONE  hundred  tmoi'sand  copies,  have   been 

f)rinted  in  less  than  fifteen  years.  It  has  been  trans- 
ated  into  the  Swedish,  Danish  and  Dutch  languages, 
and  a  French  translation  is  now  preparing  in  Paris. 

In  the  preparation  of  the  American  ediiion,  no  ex- 
jwnse  has  been  spared  to  secure  the  ablest  assistance, 
and  the  cilitors  have  been  aided  by  many  gentlemen 
of  distinguished  al)ility- 

The  American  Biog'ra|)hy,  which  is  very  extensive, 
has  J)een  furnished  by  Mr.  Wai^h,  who  has  long  paid 
particular  attention  to  that  branch  of  our  literature, 
and  from  nialermls  in  the  collection  of  which  he  has 
been  engaged  for  some  years.  For  obvious  reasons, 
the  noUces  of  distinguished  Americans  are  con- 
fined to  deceased  individuals:  the  European  biogra- 
phy contains  notices  of  all  distinguished  hving  char- 
acters, as  well  as  those  of  past  times. 

The  articles  on  Zoology  and  the  various  branches 
of  Natural  Science,  and  those  on  Chemistry  and 
Mineralogy,  have  been  preparc-d  expressly  f«)r  this 
work  by  gentlemen  distinguished  in  the  several  de- 
partments. 

In  relation  to  the  Fine  Arts,  the  work  is  exceedingly 
rich.  Great  attention  was  given  to  this  in  the  German 

by  the  necessary  additions,  as  perfect  as  possible. 

To  gentlemen  of  the  Bar,  the  work  will  be  pecu- 
liarly valuable,  as  in  cases  where  legal  subjects  ar« 
treated,  an  account  is  given  of  English,  French,  G«r- 
inaii  and  American  I^w. 
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Tms  work  will  form  a  popular  compendium  of  what- 
ever is  useful,  instructive,  and  interesting,  in  the  circle  of 
human  knowledge.  A  novel  plan  of  publication  and  ar- 
rangement has  been  adopted,  which  presents  peculiar 
advautages.  Without  fully  detailing  the  method,  a  few  of 
these  advantages  may  be  mentioned.  . 

Each  volume  will  contain  onoor  more  subjects  uninter- 
rupted and  unbroken,  and  will  be  accompanied  by  the 
corresiKinding  plates  or  other  appropriate  illustrations. 
Facility  of  reference  will  lie  obtained  without  fettering 
the  work  by  a  continued  alphabetical  arrangement.  A 
subscriber  may  omit  particular  volumes  or  sets  of  vol- 
umes, without  disintegrating  his  series.  Thus  each  pur- 
chaser may  form  from  the  'Cabinet"  a  Cyclopedia,  more 
or  less  comprehensive,  as  may  suit  his  means,  taste,  or 
profession.  If  a  subscriber  desire  to  discontinue  the  work 
at  any  stage  of  its  publication,  the  volumes  which  lie 
may  have  received  will  not  lose  their  value  by  separation 
from  the  rest  of  the  work,  since  they  will  always  either 
be  complete  in  themselves,  or  may  be  made  so  at  a  iritling 

The  purchasers  will  never  find  their  property  in  this 
work  destroyed  bv  the  publication  of  a  second  edition. 
The  arran'-ouient"  is  such  that  particular  volumes  may 
be  re-edited  or  re  written  without  disturbing  the  others 
The  "Cabinet  t'YcLopjEDi a"  will  thus  be  in  a  state  of 
continual  renovation,  keeping  pace  with  the  never-c^'as 
ine    improvements  in   knowledce,  drawing  within    its 
circle  from  year  to  year  whatever  is  new.  and  casting  <.tr 
whatever  is  oh.-olete,  so  as  lo  form  a  constantly  mo«lerip 
iEed(^•rlopiedia.   Such  are  a  few  of  the  advantages  which 
the  proprietors  have  to  offer  to  the  public,  and  which  they 
pledee  themselves  to  reali/e.  ,.    .     ,        ,        r 

Treatises  on  subjects  which  are  technical  and  profes- 
sional will  be  adapted,  not  so  much  to  Ihost;  who  desire 
to  attain  a  practical  prc.ficiency.  as  to  th<.se  who  s^-ek 
that  ptirtiou  of  information  resp.>ctinir  such  matters  which 
is  ffenerallv  exp<'cte<l  from  well-educated  perstms.  An 
Intt-rest  will  b-  imparted  to  what  is  abstract  by  copious 
illustratioiM,  and  the  sciences  will  \^  rendered  attractive, 
by  treating  thoiii  with  reference  lo  the  most  familiar  ub 
iects  and  occurrences. 

The  unwiel.llv  bulk  of  Encyclopedias,  not  less  than 
the  abstruse  discussions  which  they  contain,  has  hitherto 
consigned  them  to  the  library,  as  works  of  only  occasiona 
reference.  The  present  work,  from  its  p.irtable  form  and 
popular  St  vie.  will  claim  a  place  in  the  .Irawing  room  ami 
Ihe  boudoir.  Forming  in  itself  a  Conplne  i  tbranj  af- 
fording an  extensive  and  inflnit.  ly  varied  store  of  in- 
struction and  amusement,  presenting  just  so  much  on 
everv  subjert  as  those  not  professionally  engag -d  in  it 
require,  convenient  in  size,  attrartive  in  form,  elegant  in 
illustrations,  and  most  moderate  i n  expense,  t  le  Cabinei 
CvcLOPsm.A"  will,  it  is  hop^'d.  be  louiid  an  object  of  para- 
mount interest  in  every  family. 

To  the  heads  of  schoohi  and  all  places  of  public  educa- 
tion the  proprietors  trust  that  this  work  will  particularly 

'^^'uTems  w-arcelv  necessary  to  add,  that  nothing  will 
be  admitted  into  tlie  pages  of  the  "  <'*»"'7„^rS;';;'r *;"';;, 
which  can  have  the  most  remote  tendency  to  otfend  piblic 
or  private  morals.  To  enforce  the  mltivalion  of  religion 
and  the  practice  of  virtue  should  Ik-  a  principal  objec 
with  all  who  undertake  to  inform  the  public  mind,  but 
with  the  views  just  explained,  the  conductor  of  this  work 
fre  s  these  considerations  more  especially  pressed  upon 
his  attention  Parents  and  guai-lians  may.  thrref^^re, 
n  t  Luro.1  that  they  will  never  find  it  "^•^^''"/y  »«  P'*ff 
a  volume  of  the  "  Cabinet  "  beyond  the  reach  of  their  chil- 
dren or  pupils. 


interest  which  may  present  itself  from  tiine  to  time 
can  claim  a  place.  Its  subjects  are  classified  accord- 
ing to  the  usual  divisions  of  literature,  science,  and 
art.  Each  division  is  distinctly  traced  out,  and  will 
consist  of  a  determinate  number  of  volumes.  Al- 
though the  precise  extent  of  the  work  cannot  be  fixed 
with  certainty,  yet  there  is  a  limit  which  will  not  be 
exceeded;  and  the  sulwcribers  may  look  forward  to 
the  possession,  within  a  reasonable  time,  of  a  complete 
library  of  iustruclion,  amusement,  and  general  refer- 
ence, in  the  regular  form  of  a  piipular  Cyclopoedia. 

The  several  classes  of  the  work  are — 1,  IS  A'l'URAL 
PHILOSOPHY;  2.  The  IISEFI  L  and  FINE  ARTS; 
3,  NATURAL  H1S1X)RY;  4,  GEOtiRAPHY;  5, 
TOLITICS  and  MORALS;  6,  GENERAL  LITE- 
RATURE and  CRITICISM;  7,  HISTORY;  8,  Bl- 
OCiRAPHY.  .     ,  ^ 

In  the  alxne  nlistruse  and  technical  departments 
of  knowledge,  an  attempt  has  been  made  to  convey 
to  the  reader  a  general  acquaintance  with  these  8ul>- 
jects,  by  the  use  of  plain  and  liimiliar  language,  ap- 
propriate and  well-executed  engravings,  and  copious 
examples  and  illustrations,  laken  from  objects  and 
events  with  which  every  one  is  acquainted. 

The  proi)ricU)r8  formerly  pledged  themselves  that 
no  exertion  should  be  siiared  to  obtain  the  support  of 
the  most  distingiiished  talent  of  the  age.  They  trtist 
that  they  have  redeemed  that  pledge.  Among  the 
volumes  already  published  in  the  literary  department, 
no  less  than  lour  have  Ix-en  the  pnxluction  of  men 
who  stand  in  the  first  rank  of  literary  talent,— Sir 
James  Ma«  kintosli  and  Sir  Walter  Scott.  In  the  sci- 
entific depariinciit,  a  work  has  been  produced  front 
the  pen  of  Mr.  llcrschel,  which  has  bt>en  pmnounced 
by  Ihe  highest  living  authority  on  subjects  of  general 
philosophy,  to  contaui  "  the  noblest  observations  on 
the  value  of  knouleclne  which  have  been  made  since 
Racoii,"  and  lo  l>e  "  the  finest  work  ol  philosophical 
genius  which  this  age  has  seen." 


C_  ,«T«>  «•—»<»«»••  \tmvinrr  >w><>n  msoe  in  this 
work,  the  publishers  wish  to  direct  the  attention  of 
the  public  to  the  advantages  by  which  it  is  distin- 
Ruished  from  other  similar  monthly  publications. 

It  ii  not  intended  that  the  Cabinet  Cyclopjed.a  shall 
t>rm  an  intorroinable  series,  in  which  any  work  ol 
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DR.  XiARDKEA'S 
CABIIVET     CYCL.OP^DIA. 


VOLUMES  PUBLISHED. 


By  Sir  Walter 


By  Sir  James 
and  II. 


By  T.  C. 
By  Eyre 


I.  n— HISTORY  OF  SCOTLAND 

Scott. 
III.  VI.-HISTORY  OF  ENGLAND. 

Mackintosh.    In  8  Vols.     Vols.  I 
IV.-OUTLINES  OF  HISTORY. 
V— HISTORY  OF  the  NETHERLANDS, 

Gratta.v,  Esq. 
VII.  VIII.  XII.-HISTORY  OF  FRANCE 

Evans  Crowe.    In  3  Vols. 

IX.— MECHANICS.  By  Caft.  Kater  and  Dr. 
Lardnfr. 

X.— A  PRELIMINARY  DISCOURSE  on  the  OB- 
JECTS,  ADVANTACiES,  and  PLEASURES  of 
the  STUDY  OF  NATURAL  PHILOSOPHY.  In 
1  Vol.     By  J.  F.  W.  Herschel,  Esq. 

XI.— BIOCiRAPHY     OF     EMINENT     BRITISH 

XIII.-HYDROSTATICS  and  PNEUMATICS.  By 
Dr.  Lardnf.r. 

XIV.-HIsrORY  OF  THE  PROGRESS  and  PRE- 
SENT SITUATION  OF  THE  SILK  MANUFAC- 
"URE. 

XV.— HISTORY  OF  THE  ITALIAN  REPUBLICS. 

By  J.  C.  L.  SisMONDi. 
XVI.  XVH.   XVill.— HISTORY    of    MARITIME 

AND  INLAND  DISCOVERY.    In  3  vols. 


BOOKS  THAT  too  MAY  CARRY  TO  THE  FIRK,  AHD  HOLD 
READILY  IN  YOUR  HAND.  ARE  THE  MOST  USEFUL  ArXER 
ALL.  A  MAN  WILL  OFTEN  LOOK  AT  THEM,  AND  BE 
TEMPTED  TO  GO  ON.  WHEN  HE  WOULD  HAVE  BEEN 
FRIGHTENED  AT  BOOKS  OF  A  LARGER  SIZE.  AND  OF  A 
MORE   ERUDITE   APPEARANCE."— Z)r.  JokmOJl. 


VOLUMES  IN  IMMEDIATE  PREPARA- 
TION. 

HISTORY  OF  ENGLAND.    Vol.  III. 

HIS'IXJRY  OF   THE   PROGRESS    and    PRESENT 
STATE  OF  THE  IRON  MANUFACTURE. 

LIVES  OF  EMINENT  BRITISH  LAWYERS.    In 
1   Vol.     Bv  H.  RoscoE,  Esq. 

The  HISTORY  of  the  WESTERN  WORLD.    In 

4  Vols.  Vol.  I.  The  UNITED  STATES  of  AMER- 
ICA. 

Two  volumes  of  this  work,  nearly  ready,  will 
complete  the  History  of  the  United  Slates  to  the 

R resent  time.     The  two  remaining  volumes  will 
e  devoted  to  South  America  and  the  West  India 
Isl.itids. 

A  HISTORY  OF  IRELAND,  to  the  UMON.  In  2 
Vols.     By  T.  MooRE.  Esq. 

A  PRELIMLNARY  DISCOURSE  on  the  USEFUL 
ARTS  AND  MANUFACTURES.  By  the  Baron 
Chari.es  DupiN,  Memlwr  of  the  Institute  of  France 
anil  of  the  Chamber  of  Deputies. 

A  HISTORY  OF  the  MOORS.  In  3  Vols.  By  Rob- 
ert Southey,  Esq. 

LIVES  OF  THE  MOST  EMINENT  LITERARY 
MEN  OF  ALL  NATIONS.  In  8  Vols.  By  Scott, 
SouTMEV,  Moore,  Mackintosh,  Montgomery, 
Cunningham,  and  all  the  principal  Literary  and 
Scientific  Contributors  fo  the  Cydopeedia. 

A  TREATISE  on  ASTRONOMY.  By  J.  F.  W. 
Hhrschkl,  Esq. 

GE0(;RAPHV.  In  4  Vols.  By  W.  Cooley,  Esq. 
auihor  of  the  "  History  of  Maritime  Discovery." 

LIVES  OF  the  MOST  DISTINliUISHED  BRITISH 
NAVAL  (  O.VIMANDER8.    By  R.  Southey,  Esq. 

LIVES  OF  THE  MOST  DISTINGUISHED  BRITISH 
MILITARY  COMMANDERS.    By  the  Rev.  G.  R 

Gi.EIG. 

A   TREATISE    oit    OPTICS.    By    Dayid   Brew- 

The  history^  of  GREECE.    In  3  Vols.    By  the 

Rev,  C.  Thfrlwai.i.. 
IJVES  OF  EMINENT  BRITISH  ARTISTS.    By 

%%r    ir   rv-t -"    fa.-     a      »  T    P-.    -  •  •     -    r»     «      r».    r  •' 

tf .  J  >  \Jkl^t.t,  i_#w^.  ftiiu    1  ■  I  ttttik^iris,  iw  £%..  X  iUieiNtui 

of  Painting  to  the  Royal  Academy. 
A  TREATISE  ON  ELECTRICITY  and  MAGNET- 
ISM.   By  M-  BioT,  Member  of  tbs  French  Insti- 
tute. 


"We  advisedly  call  the  Cabinet  Cycloptedia  a  great 
undertaking,  because  we  consider,  that  in  its  effects  on 
the  tone  and  habits  of  thought  of  what  is  known  by  the 
phrase,  '  the  reading  public,'  it  will  be.  if  carried  through 
in  the  spirit  of  its  projection  and  commencement,  one  of 
tlje  most  invaluable  productions  of  ino4lern  literature.  ♦  * 
"But  these  advantages,  eminent  as  they  undoubtedly 
are,  are  not  the  sole  nor  the  chief  recoininendations  of 
the  Cabinet  Cyclopjedia.  Neither  is  it  on  ilie  extreme 
cheapness  of  the  publication,  nor  the  federal  independence 
—if  we  may  so  speak— of  its  several  volumes,  that  we 
rest  our  prediction  of  its  influence  on  the  tone  of  think- 
ing of  the  present,  and  on  the  literature  of  the  next  gen- 
eration—but on  the  promise,  amounting  almost  to  a  moral 
certainty,  of  the  great  excellence  of  itsexecution.  A  mul- 
titude of  persons  eminent  in  literature  and  science  in  the 
United  Kingdom  are  employed  in  this  undertaking;  and 
indeed,  no  others  should  be  employed  in  it ;  for  it  is  a  truth 
that  the  profound  and  practised  writer  alone  is  capable  of 
furnishing  a    popular  compendium.' 

"  What  parent  or  guardian  that  throws  his  eye  over  the 
list  of  its  contributors  bnt  must  be  rejoiced  by  meeting 
the  names  of  those  who  are  in  IheniseUes  a  guarantee 
of  intellectual  and  moral  excellence  V— Literary  Qaiette. 
"The  plan  of  the  work  appears  well  adapted  to  the  pur- 
pose it  is  proposed  to  fullil— that  of  supplying  a  series  of 
publications,  embracing  the  whole  range  of  literature 
and  scien(«,  in  a  popular  and  portable  Ibrni ;  while  the 
e.xcellence  of  the  execution  is  guarantied  by  the  judgment 
displayed  in  the  selection  of  writers.  'J'he'list  (.f  authors 
employed  in  this  amlntious  undt-rtakiiig  comprises  some 
of  the  most  eminent  men  of  the  present  'dm'.r—Mlas. 

"The  Cyclo|Media,  when  romplete.  will  fwrm  a  valuable 
work  of  reference,  as  well  as  a  most  entertaining  and  in 
strnctive  library.  It  is  an  essential  principle  in  every  part 
of  it,  that  it  should  be  clear  and  easily  understood,  and 
that  an  attempt  should  everywhere  be  made  to  unite 
accurate  information  with  an  "agreeable  manner  of  con- 
veying it.  It  is  an  experiment  to  try  how  much  science 
may  be  taught  with  little  crabbed  or  technical  language, 
and  how  far  the  philosophical  and  poetical  qualities  of 
history  may  be  preserved  in  its  more  comiensed  state.  It 
IMissesseg  also  the  most  indispensable  of  all  the  qualities 
of  a  work  intended  for  general  instruction— that  of  cheap- 
ness. Whatever  the  plan  might  be,  it  was  evident  that 
the  grand  ditficulty  of  Ur.  Lardner  was  to  unite  a  body 
of  writers  in  its  execution,  whose  character  or  works  af- 
forded the  most  probable  hope  that  they  were  fitted  for  a 
task  of  which  the  p<,'culi«rity.  the  novelty,  an<l  even  the 
prevalent  relish  for  such  writings  greatly  enhance  the  dif 
ticulty.  We  do  not  believe,  that  in  the  list  of  contribu- 
tors, there  is  one  name  of  w  hich  the  enlightened  part  of 
the  public  would  desire  the  exclusion. 

"  In  science,  the  list  is  not  less  promising.  The  names 
of  the  President,  Vice-Presidents,  and  most  distinguished 
Fellows  of  the  Royal  Society,  are  contained  in  it.  A 
treatise  on  astronomy,  by  Herschel ;  on  optics,  by  Brews- 
ter; and  on  mechanics,  by  Lardner;  need  be  only  recom- 
mended by  the  subjects  and  the  writers.  An  eminent 
Prelate,  of  the  first  rank  in  science,  has  undertaken  a 
noble  subject  which  happily  combines  philosophy  with 
religion.  Twelve  of  the  most  distinguished  naturalists 
of  the  age.  Fellows  of  the  Linna-an  and  Zoohtgical  So- 
cieties, are  preparing  a  course  of  natural  history.  Others 
not  less  eminent  in  literature  and  science,  whose  names  it 
is  not  needful  yet  to  mention,  have  shown  symptoms  «)f  an 
ambition  to  take  a  place  among  such  fellow-laborers."— 
Times. 

"The  topics,  as  may  be  supposed,  are  both  judiciously 
selected  and  treated  with  ability.  To  general  readers, 
and  as  part  of  a  family  library,  the  volumes  already  pub- 
lished pi<>88ess  great  recommendations.  For  the  external 
beauties  of  good  printing  and  paper  they  merit  equal  com- 
mendation."— Bait.  ..American. 

"The  uniform  neatness  of  these  volumes,  their  very 
moderate  price,  and  the  quantity  of  information  which 
they  contain,  drawn  from  the  best  and  most  attractive 
(uiiircPA  lmv#>  pivpn  tliPfii  AfwrvtH\  ffXfhritv  iintf  no  nn; 
Who  desires  to  possess  such  information,  should  hesitate 
a  moment  to  add  them  to  his  library." — JFed.  Oaiette. 

"This  excellent  work  continues  to  irfcrease  in  public 
favor,  and  to  receive  fresh  arccssions  of  force  to  its  corps 
of  contributors  "-Lie.  OaieU*. 


LARDNER'S  CABINET  CYCLOPAEDIA, 


"  OF  THE  MANY  WORKS  WHICH  HAVE  BEEN  LATELY  PUB- 
LISHED IN  IMITATION,  OR  ON  THE  PLAN  ADOPTED  BY  THE 
SOCIETY  FOR  THE  DIFFUSION  OF  USEFUL  KNOWLEDGE,  DR. 
LARDNER'S  CYCLOPEDIA  IS  BY  MUCH  THE  MOST  VALUA- 
BLE, AND  THE  MOST  RECOMMENDED  BY  mSTINGUISHED 
ASSISTANCE,    SCIENTIFIC    AND    LITERARY." 

Edinburgh  Review. 


HISTORY  OP  ENGIiAND.  By  Sir  James 
Mackintosh.  In  8  Vols.  Two  Vols,  pub- 
lisliecl. 

"  In  the  first  volume  of  Sir  James  Mackintosh's  His- 
tory of  Eni'laud.  we  find  enounh  to  warrant  the  antici- 
pations of  the  public,  that  a  calm  an<l  luiiiinoiiH  philoso- 
phy will  diffuse  its.'lf  ovit  the  long  narrative  of  our  Brit- 
ish History." — Kdinlmrgh  Review. 

"  In  tliis  volume  Sir  James  Mackintosh  fully  developes 
those  great  powers,  for  th';  |H>s.^ession  of  which  the  public 
have  Uiiijr  :;iven  him  cu'dit.  'i'hc  result  i.-*  the  ablest  coni- 
inentaiv  that  has  yet  appeared  in  our  language  upon  some 
of  the  nioiit  important  circumstances  of  English  History." 
—Mian. 

"  Worthy  in  the  method,  style,  and  reflections,  of  the 
authors  hiuh  reputrition.  We  wiMe  particularly  pleased 
with  his  hif.'h  vein  of  pliiloso|iliical  sentiment,  and  his 
occasional  survey  of  contemporary  annals."— JVa/jona/ 
Qaielte 

"  If  talents  of  the  liiuhest  orler.  long  exi)erience  in  po- 
litics, and  years  of  a[)plication  to  the  Ftudy  of  history 
and  the  collection  of  iiiforniiiti'm,  can  command  superi- 
ority in  a  historian.  Sir  .lam*B  Mackintosh  may,  without 
reading  tliis  work,  be  said  to  have  produced  the  best  his- 
tory of  this  country.  A  perusal  of  the  work  will  prove 
that  tho.se  who  anticipatetJ  a  superior  production,  have 
not  reckoned  in  vain  on  the  high  qualifications  of  the 
author."— CoMrier. 

"  Our  anticipations  of  this  volume  were  certainly  very 
highly  raised,  and  unlik  ■  such  anticipations  in  general, 
they  have  not  been  dis;i(>pointed.  A  philosophical  spirit, 
a  nervous  stvle.  and  a  lull  knowledge  of  the  subject,  ac- 
quired by  coiisi<leral>le  res«'arch  into  the  works  of  pre- 
ceding chroiiielers  and  historians,  eminently  distinguish 
this  popular  ahridgm  nt,  and  cannot  fail  to  recommend  it 
to  universal  a|)prot)ation.  In  continuinc  his  work  as  he 
has  b.'giin.  Sir  James  .Mackintosh  will  confer  a  great  bene- 
fit on  his  country."— Lo/.i.  Lit.  Gazette. 

"  Of  it<»  irt'nrial  merits,  and  its  permanent  value,  it  is 
imwissihle  to  sp«'ak,  without  the  hijihest  commendation, 
and  arttr  a  careful  and  attentive  pi-rtisal  of  the  two  vol 
unies  which  have  been  published,  we  are  ehabled  to  de- 
clare that,  so  far.  Sir  James  Mackintosh  has  performed 
the  dutv  to  which  he  was  assigned,  with  all  the  ability 
that  was  to  beex|M?cted  from  his  great  previous  attain- 
nieiis  his  laborious  industry  in  investigation,  his  excel- 
lent ju.lgmeiit,  his  sufterior  talents,  and  his  honorable 
principles  "—Inquirer. 

'•  We  chall  probably  extract  the  whole  of  his  view  of 
the  reformation,  merelv  to  show  how  that  important  topic 
has  Iweii  handled  by  ko  able  and  philosophical  a  writer, 
professing  Protestaniism.— JValioHO^  Oaietle. 

"  The  talents  of  Sir  James  Mackintosh  are  so  justly  and 
deeply  respected,  that  a  stroiiff  interest  is  necessarily  ex- 
cited with  regard  to  any  work  which  such  a  distinguished 
writer  inav  think  fit  to  undertake.  In  the  present  instance, 
as  in  all  Itthers,  our  expectations  are  fully  gratihed.  — 
Gentleman'.^  Magazine. 

"  The  second  volume  of  the  History  of  England,  form 
ing  the  sixth  of  Carey  &.  L«;as  Cabinet  CyclopiPtlia.  has 
been  sent  abroad,  ami  entirely  sustains  the  reputation  of 

its  pr cessors.    The  various  factions  and  di.-sensions 

the  important  trials  and  battles,  which  render  this  p.>riod 
so  conspicuous  in  the  paee  of  hisK.ry,  are  all  related  vvith 
great  clearness  and  masterly  power.'-.BMf<»i  fraveUer^ 


HISTORY  OP  SCOTLAND.    By  Sir  "Walter 

Scott.    In  ^  Vols. 

"  The  History  of  Scotland,  by  Sir  Walter  Scott,  we  do 
not  hesitate  to  declare,  will  be,  if  possible,  more  exten 
sively  read,  than  the  most  popular  work  of  fiction,  by  the 
same  prolific  author,  and  for  this  obvious  reason:  it  com- 
bines much  of  the  brilliant  coloring  of  the  Ivanhoe  pic- 
tures of  by-gone  manners,  and  all  the  ciaceful  facility  of 
style  and  picturesqueness  of  description  of  his  other 
charming  romances,  with  a  minute  fidelity  to  the  facts 
of  history,  and  a  searchine  scrutiny  into  their  authenti- 
city and  relative  value,  which  mis;ht  put  to  the  blush 
Mr.  Hume  and  other  professed  historians.  Such  is  the 
magic  charm  of  Sir  Walter  Scott's  pen.  it  has  only  to 
touch  the  simplest  incident  of  everyday  life,  and  it  starts 
1  up  invested  with  all  the  interest  of  a  8cene  of  romance  ; 
and  yet  such  is  his  fidelity  to  the  text  of  nature,  that  the 
knights,  and  serfs,  and  collared  fools  with  whom  his  in- 
ventive genius  has  jMopled  so  many  volumes,  are  regarded 
by  us  as  not  mere  cnations  of  fancy,  but  as  real  flesh  and 
blood  existences,  with  all  the  virtues,  feelings  and  errors 
of  commonplace  humanity."— Lit.  Gazette. 


HISTORY  OP   PRANCE.    By  Eyre  Evans 
Crowe*    In  3  vols. 

HISTORY  OP  PRANCE,  from  the  Rcstora" 
tion  of  tlic  Bourbons,  to  tUc  Revolution 
of  1830.  By  T.  B.  Macaulay,  Esq.  M.  P. 
Nearly  ready. 

"The  style  is  concise  and  clear;  and  events  are  sum- 
med up  with  much  vigor  and  originality"— Lit.  Gazette. 

"His  history  of  France  is  worthy  to  figure  with  the 
works  of  his  associates,  the  best  of  their  uay,  Scott  and 
Mackintosh."— ^/oM'A/y  J»/«*" 

"For  such  a  task  Mr.  Crowe  is  eminently  qualified. 
At  a  dance,  as  it  were,  his  eye  takes  in  the  theatre  of 
centuries.  His  stvl,-  is  neat,  clear,  and  pithy;  and  his 
power  of  condensation  enables  hiin  to  say  niiirh,  and 
rrterlivelv.  in  a  few  words,  to  present  a  distinct  and 
p«>rfecl  picture  in  a  narrowly  circumscribed  space.  —La 
Belle  Jiisemblee. 

"The  style  is  n<'at  and  condensed;  the  thouehts  and 
ronclMsioi.s  somid  and  just.  The  necessary  conciseness 
of  the  narrative  is  iina.rompanie.l  by  any  haldness;  on 
the  contrary,  it  is  spirited  and  engaging.  -Bait.  Jimerx- 
can. 

"To  compress  the  history  of  a  great  nation,  during  a 
period  of  thirteen  hundred  xvars.  into  thre<'  vohimes,  and 
o  pre8.-rve  sutlicient  dislincti.ess  as  well  as  interest  in 
the  narraiive.  to  enable  and  in.lnce  the  reader  t<.  possess 
himself  clearlvof  all  the  leading  inndei.is,  is  a  «""«»>; 
o  means  easily  execute.l.    It  has.  nevertheless,  been  well 
accomplished  in  this  instance."- JV.  Y.  Amfruan. 
"Written  with  spirit  and  taste."— 17.  S.  Gazette. 
"Could  we  but  p<rsua''e   our  young  friends  to  give 
theJeVolunTes  a  careful  perusal,  we  should  feel  assured 
of  t^eir  eratefnl  acknowledgments  of  profit  and  pleas 
ure."— JV.  r.  Mirror. 

"  At  once  concise  and  entertaining."-SolMrrfay  Bul- 
letin. 


BIOGRAPHY  OP  BRITISH  STATESMEN  J 
containing  the  Lives  of  Sir  Thomas  More, 
Cardinal  Wolsey,  Archbishop  Cranmer, 
and  Lord  Burleigl^* 

"  A  very  delightful  volume,  and  on  .  -"bjjr*^^';;;'.;,;" 
increase  in  interest  as  It  proceeds.  *  *  *  We  cor.iia  ly 
iommend  the  work  both  for  its  design  and  execution.  - 
Lend.  Lit  Gazette. 


THE  HISTORY  OF  THE  NETHERLANOS, 
to  the  Battle  of  Waterloo.  By  T.  C.  Grat- 
tan. 

"  It  is  but  justice  to  Mr.  Grnttan  to  say  that  he  has 
executed  his  laborious  task  with  much  industry  and  pro 
nortionate  effect.  Un.lisfiaured  by  p..mp|.ns  nothingness 
and  without  any  of  the  afUctution  of  philos.-phical  pro- 
fundity his  style  is  simple,  liifht.  and  fresh-perspicuous, 
smooth,  and  harmonious."-Ltt  Belle  Msemhlee. 

"Never  did  work  app«.»r  at  a  more  fortunate  period. 
The  volume  before  us  is  a  etimpressed  but  clear  and  im 
partial  narrative  "— /.iV.  Gai. 

"  A  lonff  residence  in  tiie  coiimiy.  amJ  a  ita»i>  actifis  to 
libraries  ami  Lichives.  have  furnished  Mr  Crattan  with 
materials  which  he  has  arranged  with  skill,  and  out  of 
which  he  has  pr.Kiuced  a  most  interesting  voluroe."- 
Geni.  Mag.  


liARDNER'S 
CABINET  CYCLOPEDIA. 


It  is  not  easy  to  devise  a  cure   for   such  a  state 

OF  THINGS  (the  DECLINING  TASTE  FOR  SCIENCE;)  BUT 
THE  MOST  OBVIOUS  REMEDV  IS  TO  PROVIDE  THE  EDU- 
CATED CLASSES  WITH  A  SERIES  OF  WORKS  ON  POPULAR 
AND  PRACTICAL  SCIENCE,  FREED  FROM  MATHEMATICAL 
SYMBOLS  AND  TECHNICAL  TERMS,  WRITTEN  IN  SIMPLE 
AND  PERSPICUOUS  LANGUAGE,  AND  ILLUSTRATED  BY  FACTS 
AND    EXPERIMENTS,  WHICH    ARE    LEVEL  TO  THE  CAPACITY 

OF  ORDINARY  MINDS."— QuaWcr/y  Review. 


CABINET   OF 
AMERICAN   HISTORY. 

BY  T.  F.  GOROOir. 


PRELIMINARY  DISCOURSE:  ON  THE  OB- 
JECTS, ADVANTAGES,  AND  PLEAS- 
URES OP  THE  STUDY  OP  NATURAL 
PHILOSOPHY.  By  J.  T.  W.  Herschel, 
A.  M.  late  Pellow  of  St.  John's  College, 
Cambridge. 

"  Without  flisparaRine  any  other  of  the  many  interest- 
ing bhU  instructive  volumes  issued  in  the  form  of  cabinet 
and  family  libraries,  it  is.  perhaps,  not  too  much  to  place 
at  the  head  of  thu  list,  for  extent  and  variety  of  condensed 
information,  Mr.  Hercht-ls  discourse  <if  Natural  Philoso- 
phy in  Dr.  Lardmrs  Cyclopiedia."— CAria<ia;i  observer. 

"The  finest  work  of  philosophical  genius  which  this 
age  has  ^aeur— Mackintosh's  Euglai.d.  j 

"By  far  the  most  delichlfiil  book  to  which  the  existing 
coinp.tition  between  liierarv  rivals  of  prcat  talent  and 
enterprise  has  given  tm-r— Monthly  ReiieiD.  j 

"  Mr.  Hcrschel's  delightful  volume.  •  ♦  *  We  find 
scattered  throiish  the  work  instances  of  vivid  and  happy 
illustration,  where  the  fancy  is  ii.s<'(ullv  called  into  action,  ' 
so  as  sometinu's  to  remind  us  of  the  splendid  pictures 
which  crowd  u|K)n  us  in  the  style  of  tiacon:'— Quarterly 
Review. 

"It  is  the  most  exciting  volume  of  the  kind  we  ever 
met  with."— JWo/iM/y  Magazine. 

"One  of  the  most  instructive  and  delightful  books  we 
have  ever  perused.'— C/.  S.  Journal. 


Tolnmes  published. 

I.  II.  HISTORY  OF  THE  SPANISH  DISCOVERIES 
prior  10  the  year  1520. 

To    he    succeeded  hy 

HI.  IV.  V.  HISTORY  of  ANAHUAC,  or  MEXICO, 

from  its  discovery  to  the  present  tame.     In  3  vols. 
VI.  VII.  HISTORY  OF  PERU.    In  2  vols. 
VIII.  IX.  HISTORY  OF  BRAZIL.  In  2  vols.  &c.<fec. 


A  TREATISE  ON  BIECHANICS.  By  Capt. 
Kater,  and  the  Rev.  Dionysius  Lardner. 
With  numerous  engraviuf^s* 

A^^'r*^**  ^''"^*'  contains  an  uncommon  amount  of 
useful  iiiforination.  exhibited  in  a  plain  and  very  intelli- 
gible  form.'— o/m.Wed.-(  J^at  Philosophy. 

"This  volume  ban  been  lately  published  in  England,  as 
a  part  of  Dr.  Lardner's  Cabinet  CycloiKPdia,  and  has  re- 
ceived the  unsolicited  approbation  of  the  most  eminent 
men  of  science,  and  the  most  discriminating  journals  and 
reviews,  in  the  British  metro()o|is.— It  is  written  in  a 
popular  and  intelligible  style,  entirely  free  from  mathe- 
matical symbols,  and  ili.srncunilM'rcd  as  far  as  possible  of 
technical  \\hrm^».'— Boston  Traveller. 

"  Admirable  in  development  and  clear  in  principles,  and 
especially  felicitous  in  illustration  from  familiar  sub- 
jects."—^Vo«^///y  Mng. 

"Thouirh  replete  with  philosophical  information  of  the 
hiehest  order  in  mt-chanics,  adapted  to  ordinary  capaci- 
tu'S  in  a  way  to  render  it  at  once  intelligible  and  popu- 
lar."—Z.i/.  Gazette. 

"  A  work  of  great  merit,  full  of  valuable  information, 
not  only  to  the  practical  mechanic,  but  to  the  man  of  sci- 
ence."— JV.  Y.  Courier  and  Enquirer. 


A  TREATISE  ON  HYDROSTATICS  AND 
PNEUMATICS.  By  the  Rev.  D.  Lardner. 
"With  numerous  eni^ravin^s. 

"  It  fully  sustains  the  favorable  opinion  we  have  already 
expressed  as  to  this  valuable  compfjndium  of  modern  sci- 
ence."—Lit.  Oazelte 

"  Dr.  Lardner  has  made  a  eood  use  of  his  acquaintance 

tvith  the  f^rnilinr  fnrtri  ivhifh    illoatrntp    the    nrinrinlfa  nf 

science." — Monthly  Magazine. 

"It  is  written  with  a  full  knowledge  of  the  luhject, 
and  in  a  popular  style,  abounding  in  practical  illustra- 
tions of  the  abstruse  operations  of  these  imporant  sci- 
ences."—(7.  S.  ./ournal 


Under  this  cotnprehensive  title,  it  is  proposed  to 
publish  a  General  History  of  America,  divided  into 
parts  making  together  a  continuous  whole;  yet  each, 
having  an  integral  Ibrm,  adapted  for  seiMtrate  publica- 
tion. Each  jtoriiun  will  be  brought  down  to  the 
period  at  which  it  shall  be  written,  and  will  conlain 
a  popular  description  of  the  ^eology,  clinmte  and  pro- 
ductions, and  the  civil  history  ol  liie  country  to  which 
It  relates. 

Ko  work  of  this  general  nature  has  been  published 
m  the  English  language.  The  work  of  Dr.  Koljertson 
IS  rather  a  philosophical  essay  on  American  history, 
than  an  historical  narrative;  and  though  originally 
designed  to  embrace  the  whole  of  the  American 
continent,  it  remains  unfinished,  it  is  written  also, 
with  a  bias  unfavorable  to  America  and  its  produc- 
tions, is  incorrect  in  many  imporlant  particulars,  and 
is  too  much  abstracted  lor  popular  use. 

This  void  in  literature  might  have  been  properly 
filled  by  the  writers  of  Spain,  Poriiigal,  France,  or 
England,  but  has  been  supplied  liir  Europe,  in  a 
measure,  by  an  Italian,  the  Cavalier  Campagnoni,  of 
whose  meritorious  labor  much  use  will  bo  made  in 
the  proposed  enterprise. 

The  volumes  herewith  presented,  may  be  deemed 
introductory  to  the  whole  work,  since  they  narrate 
the  history  of  the  discovery  of  the  three  great  portions 
of  America.  In  the  prosecution  of  the  subject,  the 
existing  political  divisions  will  be  pursued  and  con- 
nected with  Ibrmer  ones,  by  proper  explanations  ;  and 
where  due  regard  for  unity  does  not  ibrbid,  the 
chronological  order  will  be  preserved.  Thus,  the 
next  succeeding  part  ol  the  work,  now  advanced  in 
preparation,  will  conlain  the  history  of  Anahuac,  or 
Mexico:  including  its  ancient  annals,  an  account  of 
ils  subjugation,  and  the  policy  ol  its  conquerors,  of  its 
late  revolutions,  and  of  iis  present  constituent  states. 
In  the  same  manner  will  be  treated  Central  America, 
Peru,  Chili,  Bolivia,  the  United  Provinces  of  La  Plata, 
Brazil  and  Colombia.  Due  attention  will  al.xo  be  given 
to  the  independent  Indian  nations  of  S<juth  America. 

The  history  of  the  remainder  of  the  country  will 
be  embraced  by  the  Ibllowuig  divisjpns: — 1.  Russian; 
2.  British ;  3.  S^mnish  ;  4.  French ;  5.  Danish  ;  (3.  Dutch 
America;  and  7,  the  Inited  Stales  and  their  depend- 
encies. In  treating  the  lust  division,  a  separate  vol- 
ume will  l)e  appropriated  to  each  State  and  Territory, 
the  history  of  which  may  require  ii,an(l  "  The  History 
of  the  Umled  States  "  will  lie  confiiud  to  the  events  of 
the  Revolution  and  the  operations  of  the  general  gov- 
ernment. 

A  survey  having  been  thus  made  of  the  whole 
Western  Heniisphere,  the  concluding  volume  will 
contain  the  history  of  the  In»iian  races,  particularly 
those  of  the  northern  part  of  the  continent,  with  a 
critical  examination  ol  the  theories  relaiing  to  the 
original  peopling  of  America. 

The  general  title  of  the  work  is  sufTiciently  com- 
prehensive to  in«  luue  a  biography  of  ciiMinguished 
Americans,  and  others  connected  with  American 
history;  and  should  the  public  8upfX)rt  warrant  it, 
"An  American  Biography"  may  also  be  published 
under  it,  in  a  cheap  unci  popular  form. 


CABINET  LIBRARY. 


No.  1.— NARRATIVE  OF  THE  LATE 
WAR  IN  GERMANY  AND  FRANCE. 
By  the  Marviuess  of  Londonderry.  With 
a  Map. 

No.  2.— JOURNAL   of  a  NATURALIST, 

with  plates. 

No.  3.— AUTOBIOGRAPHY  of  SIR  WAL- 
TER SCOTT.     With  a  portrait. 

No.  4.— MEMOIRS  of  SIR  WALTER  RA- 
LEGH. By  Mrs.  A.  T.  Thomson.  With  a 
portrait. 

No.  5.— LIFE  OF  BELISARIUS.  By  Lord 
Mahon. 

No.  6.— MILITARY  MEMOIRS  of  the 
DUKE  of  WELLINGTON.  By  Capt. 
MoYLE  Sherer.     With  a  portrait. 

No.  7.— letters  to  a  YOUNG  NATU- 
RALIST ON  THE  STUDY  of  nature 
and  natural  theology.  By  J.  L. 
Drum.mond,  M.  D.  With  numerous  en- 
gravings. 

IN  PREPARATION. 

LIFE  OF  PETRARCH.     By  Thomas  Moore. 

gleanings  in  natural  history, 

being  a  Companion  to  the  Journal  of  a  Nat- 
uralist. 

"The  Cabinet  Library  bids  fair  to  be  a  series  of  great 
valne.  ami  is  reconimendetl  to  public  niul  private  libraries, 
t«  professional  int-n.  and  miscellaneous  readers  generally. 
It  is  beautifully  printed,  and  furnished  at  a  price  which 
will  place  it  within  the  reach  of  all  classes  of  society."— 
American  Traviller. 

"  The  series  of  instructive,  and,  in  their  original  form, 
expf-n-i^ive  works,  which  tlies*;  enterprising  publisbfrs  are 
now  issuing  under  the  title  of  the  "  Cabinet  Library." 
i!«  a  fountain  of  useful,  and  almost  univfrfal  knowledge; 
the  advantages  of  which,  in  forming  the  opinions,  tasb-s 
and  maiineis  of  that  portion  of  society,  to  which  this 
varied  information  is  yet  new,  cannot  b«  too  highly 
estimated."— JV*««iona/  .Journal. 

"  Mi^ssrs.  Carey  and  Lea  have  commenced  a  series  of 
publications  under  the  above  title,  which  are  to  appear 
monthly,  ami  which  seem  likely,  from  the  specimen  b<;forf 
us,  to  acquire  a  high  degree  of  popularity,  and  to  affijrd 
a  inass  of  various  information  and  rich  entertaiiinn'nt. 
at  once  eminently  useful  and  strongly  attractive.  The 
ini.'chanical  execution  is  fine,  tl.c  papier  and  typography 
excellent."— JVa^Aft/Ze  Banner. 


and  more  particularly  of  our  country  readers.  It  will 
induce  them,  we  are  sure,  to  examine  more  closely  than 
they  have  l»een  accustomed  to  do,  into  the  objects  of  ani- 
mated nature,  and  such  examination  will  prove  one  of 
the  most  innocent,  and  the  most  satisfactory  sources  of 
gratification  and  ainiisement.  It  is  a  book  that  ought 
to  find  its  way  into  every  rural  drawiiigrooin  in  the 
king.iom,  and  one  that  may  safely  lie  placed  in  every 
lady's  boudoir,  be  hi-r  rank  and  station  in  life  what  they 
may. '— QMar<cr/</  Review,  No.  LXXVIII. 

"We  think  that  there  are  few  readers  who  will  not 
be  delighted  (we  are  certain  all  will  Ix-  instructed^  by  the 
'Journal  of  p  Naturalist.' "—jl/onlA/y  Review. 

"This  is  a  most  delightful  book  on  the  most  delightful 
of  all  studies.  We  are  aci)Uiiiiit(Ml  with  no  previous 
work  which  bears  any  resemblance  to  this,  except 
'  White's  History  of  Sellioriie,'  the  most  fascinating  piece 
of  rural  writing  and  sound  English  philosophy  that  ever 
issued  from  the  press." — Jlihenwuia. 

"The  author  of  the  volume  now  before  us,  has  pro- 
duced one  of  the  most  cliarining  volumes  we  remember 
to  have  seen  for  a  long  time." — JVcw  Monthly  Magazine, 
June,  Ittia. 

"  A  delightful  volume— perhaps  tlie  most  so— nor  less 
instructive  and  amusing— given  to  Natural  History 
sinCH  White's  Selborne." — Blackwood  a  Magazine. 

"  Tlie  Journal  of  a  Naturalist,  bi'ing  the  second  niiin- 
her  of  Carey  and  Lea's  beautiful  edition  «if  the  Cabinet 
Library,  is  the  Itest  treatise  on  subjects  connected  with 
this  train  of  thought,  that  we  have  for  a  long  time  (ic 
rused,  and  we  are  not  at  all  surprised  that  it  slionld  have 
received  so  high  and  tlattering  encomiums  from  the  Eng- 
lish press  generally."— i<<w/o«  Traveller. 

"Furnishing  an  interesting  and  familiar  account  of 
the  various  objects  of  animated  nature,  but  calculated 
to  at)')rd  both  instruction  and  entertainment."— JVaWt- 
ville  Banner. 

"One  of  the  most  agreeable  works  of  its  kind  in  the 
language." — Courier  de  la  LouiitinHC. 

"It  abounds  with  numerous  and  curious  facts,  pleas- 
ing illustrations  of  the  secret  o|ierati<ms  and  economy  of 
nature,  and  satisfactory  displays  of  the  p«iwer.  wisdom 
and  goodness,  of  the  great  Creator."— PAi/ad  Album. 


MEMOIRS  OF  THE  I.IPE  OP  SIR  AVAIi- 
TER  RAI..ECiH,  with  some  Account  of  the 
Period  in  wlUch  he  lived.  By  MRS.  A.  T. 
THOMSON.    With  a  Portrait. 

"Such  is  the  outline  of  a  life,  which,  in  Mrs.  Thorn 
son's  hands,  is  a  mine  of  interest;  from  the  first  page  to 
the  last  the  attention  is  roused  and  sustained,  and  while 
we  approve  the  manner,  we  still  more  applaud  the  spirit 
in  which  it  is  executed."— Literory  Gazette. 


JOURNAIi  OP  A  NATURALIST.    "With 
Plates. 

-Plants,  trees,  and  stones  we  note ; 


Birds,  insects,  beasts,  and  rural  things 

"We  again  most  strongly  recommend  this  little  unpre- 
tending volume  to  the  attention  of  every  lover  of  nature, 


THE  MARQI'ESS  OF  I.OXDOXDKRRY'S 
NARRATIVE  OF  THE  LATE  WAR  IN 
GERMANY  AND  FRANCE.    With  a  Map. 

"  No  history  of  the  events  to  which  it  relates  can  he 
correct  without  reference  to  its  stalemeiits."- Literary 
Qazette. 

"The  events  detailed  in  this  volume  cannot  fail  to 
excite  an  intense  interest."— i>u6/i«  Literary  Gazette. 

"The  only  connected  and  well  authenticated  account 
we  have  of  the  spirit-stirring  scenes  whirh  pr-ceded  the 
fall  of  Napoleon.  It  intro^luces  us  into  the  cabinets  and 
presence  of  the  allied  monarclis.  We  obsi-rve  the  secret 
(sdicy  of  eaeli  individual :  we  see  tlie  coiir«!  pursued  by 
the  wily  liernadotte,  the  temporizing  Metlernich,  and 
the  ambitious  Alexander.  The  work  deserves  a  place  in 
every  historical  library."— O/oAe. 

"We  hail  with  pleasure  the  appearance  of  the  first 
volume  of  the  Cabinet  Library."  '•  'I'lie  author  had  sin- 
gular facilities  for  obtaining  ihe  materials  of  his  work, 
and  he  has  intrfxluced  us  to  the  movements  and  measures 
of  cabinets  which  have  hitherto  been  hidden  from  the 
world." — American  Traveller. 

"It  may  be  regarded  as  the  most  authentic  of  all  the 
publications  which  profess  to  detail  the  events  of  the 
iin()ortant  campaigns,  terminating  with  that  which  se- 
cured the  capture  of  the  French  metropolis."- JVat.  Jour- 
nal. 

"  It  is  in  fact  the  only  authentic  account  of  the  memo- 
rable events  to  which  it  refers."— JVosAoi//e  Banntr. 

"  The  work  deserves  a  plac«  in  every  library."— PAiio- 
delphi*  Album. 


MISCELLANEOUS. 


A.  AIBMOIR  OF  SEBASTIAN  CABOT,  with 
a  Review  of  tlie  History  of  Maritime  Dis- 
covery* Illustrated  by  Documents  from 
the  RollS)  noiv  first  publisticd* 

"  Put  forth  in  the  most  unpretending  manner,  and 
without  a  name,  this  work  iH  of  parauiotint  importance 
to  the  8iibjt;ct8  of  which  it  treats."— Liffrary  Oazette. 
"The  author  has  corrected  many  grave  errors,  and  in 
general  given  <i8  a  cl-arer  ini<ight  into  transactions  of 
considerable  national  interest."— 76.  '•  Will  it  not,"  says 
the  aiith<>r,  with  just  astonishment,  "be  deemed  almost 
incredible,  that  the  very  instrument  in  tiie  Records  of 
England,  which  recites  the  Great  Discovery,  and  plainly 
contemplates  a  scheme  of  Colonization,  should,  up  to 
this  moment,  have  been  treated  by  her  own  writers  as 
that  which  first  gave  permission  to  go  forth  and  explore  ?" 
— lb.  "We  must  return  lo  invcstigatii  several  collateral 
matters  which  we  think  desr-rviiig  of  more  space  than  we 
can  this  week  bestow.  Meanwhile  we  recommend  the 
work  as  one  of  great  value  and  inleresl." — lb. 

"  The  general  reader,  as  well  as  the  navigator  and  the 
curious,  will  derive  pleasure  and  information  from  this 
well-written   production." — Courier. 

"A  sjHTimen  of  honest  inquiry.  It  is  quite  frichtful  to 
think  of  the  niiinlier  of  the  iiiaccnranes  it  e.\pos«'8:  we 
shall  cease  to  have  coiiti<leiice  in  books."  "The  investi- 
gation of  truth  is  not  the  fashion  of  these  times.  But 
rtvery  sincere  iiuiuirer  alter  historical  accuracy  ought  to 
purchase  the  book  as  a  curiosity:  more  false  assertions 
and  inaccurate  statements  were  never  ex|)Osed  in  the 
same  compass.  It  has  given  us  a  lesson  we  sliall  never 
forget,  and  hoj)o  to  profit  by."— Spectator. 


HISTORY  OP  TIIE  NORTHMEN,  OR  NOR- 
MANS AND  DANES  J  from  the  earUest 
tiine^  to  the  Conquest  of  England  by 
William  of  Normnndy*  Ily  Ilvnry  Whea- 
ton.  Member  of  the  Scandinavian  and 
Icelandic  Iiiterary  Societies  of  Copenha- 
gen. 

This  work  embraces  the  great  leading  features  of  Scan- 
dinavian history,  romniencing  with  the  heroic  age,  and 
a<lvanring  from  the  earl'est  dawn  of  civilization  to  the 
introflnction  of  Clirisiianity  into  the  North— its  long  and 
bloody  strife  with  Pagaiii.sm— the  discovery  and  coloniza- 
tion of  Iceland,  Greenland,  and  \ortii  America,  by  the 
Xorwegian  navigators,  b«?forp  the  time  of  Columbus — tlie 
military  and  maritime  ex|)edition«  of  the  Northmen — 
their  early  iniercoiirs*,'  of  conimerre  and  war  with  Con- 
rttantiiiopie  and  the  Eastern  empire— the  ei^tablishment 
of  a  Norman  state  in  France,  under  K<dlo.  and  the  sub- 
Jiigatiim  of  England,  first  by  the  Danes,  under  Canute 
the  Great,  and  subsequently  by  the  Nrtrmana,  under 
Duke  William,  the  founder  of  the  Kngiish  monarchy. 
It  also  Contains  an  account  of  the  mylhology  and  litera- 
ture of  the  ancient  North- the  Icelandic  language  pre- 
vailing all  over  the  Scandinavian  countries  until  the 
formation  of  the  pre8«'nt  living  tongues  of  Sweden  and 
D«>nmark— an  analysis  of  the  Eddas,  Hagas,  and  various 
chronicles  and  songs  relatiiiL'  to  the  Northern  deities  and 
heroes,  constitutini;  the  original  materials  from  which 
the  work  has  been  principally  compo8<'d.  It  is  intended 
to  illustrate  the  history  of  France  and  England  during 
the  middle  aues.  and  at  the  same  time  to  »irve  as  an 
introduction  to  the  modern  history  uf  Denmark,  Norway, 
and  Sweden. 


LETTERS  TO  A  YOUNG  NATURALIST, 
on  the  Study  of  Nature,  and  Natural  The- 
ology* By  JAMES  L..  DRUMMOND,  M*  D. 
4tc*    "With  numerous  engravings* 

"We  know  of  no  work,  compnswd  within  the  same 
limits,  which  seems  so  happily  calculated  to  generate  in 
a  young  mind,  and  to  renovate  in  the  old,  an  ardent  love 
of  nature  in  all  her  torma.  —Monc/up  nevtew. 

"We  cannot  but  eulogise,  in  the  warmest  manner,  the 
endeavor,  and  we  must  say  the  success^jl  endeavor,  of  a 
man  of  science,  like  Dr.  Drummoiid,  tu  bring  down  so 
exalted  a  pursuit  to  the  level  of  youthful  faeultiet,  and  to 
cultivate  a  taste  at  once  so  useful,  virtuous,  and  refined." 
—Jfew  Monthly  Maf. 


PRIVATE  MEMOIRS  of  NAPOLEON  BO- 
NAPARTE, from  the  French  of  M.  Fauve- 
LET  DE  BouRRiENNE,  Private  Secretary  to 
the  Emperor.     In  2  vols.  8vo. 

The  peculiar  advantages  of  position  in  regard  to 
his  present  subject,  solely  enjoyed  by  M.  de  Uourri- 
enne,  his  litenirv  uceomplishmeiits  and  moral  qiiali- 
fications,  have  alrea<iy  obtained  lor  these  memoirs  the 
first  rank  in  conlerafjorary  and  authentic  history.  In 
France,  where  lliey  had  been  for  years  expected  with 
anxiety,  and  where,  since  the  revolution,  no  work 
connected  with  that  |K»riod  or  its  consequent  events 
has  created  so  great  a  sensation,  the  volumes  of  Bour- 
rienne  have,  fi-oui  the  lirsi,  been  accepted  as  tlie  only 
trustworthy  exhibition  of  the  private  hie  and  political 
pnnciples  of  Mapoleon. 

"  V\'e  know  from  the  best  political  authority  now  liv- 
ing in  Knglaiid,  that  the  writers  accounts  are  perfectly 
corroborated  by  facts." — Lit.  Qaz. 

ANNALS  OF  THE  PENINSULAR  CAM- 
PAIGNS. By  the  Author  of  Cyril  Thorn- 
ton. In  3  vols.  12mo.  with  plates. 

The  history  OF  LOUISIANA,  particii- 
larly  of  the  Cession  of  that  Colony  lo  the 
United  States  of  North  America;  with  an 
Introductory  Essay  on  the  Constitution  and 
Government  of  the  United  States,  hy  M.  de 
Marbois,  Peer  of  Fnuice,  translated  from 
the  French  by  an  American  Citizen.  In 
1  vol.  8vo. 

The  PERSIAN  ADVENTURER.  By  the 
Author  of  the  Kuzzilbash.  In  2  vols.  12mo. 

"  It  is  full  of  glowing  descriptions  of  Eastern  life."— 
Courier. 

MORALS  OF  PLEASURE,  Illustrated  by 
Stories  designed  for  Young  Persons,  in  1 
vol.  I'Jmo. 

"  The  style  of  the  stories  is  no  less  remarkable  for  its 
ease  and  grnc4'fulness.  than  for  the  drdicary  of  itn  humor, 
and  its  li«-autiful  and  at  times  airectiiig  simplicity.  A 
lady  wiu«^  have  written  it— for  it  is  from  the  bosom  of 
wrmiaii  alone,  that  such  tenderness  of  feeling  and  such 
delicacy  of  8<.ntiment— such  sweet  lessons  of  morality — 
such  deep  and  pure  stn-anis  of  virtue  and  piety,  gush 
forth  to  cleanse  the  juvenile  mind  from  the  grosser  impu- 
rities of  our  nature,  and  prepare  the  young  for  lives  of 
usefulness  liere,  and  happiiiet>s  hereafter." — JV.  ¥.  Com. 
Mcertiiier. 

CLARENCE;  a  Tale  of  our  own  Times.  By 
the  Author  of  Redwood,  Hope  Lesue,  &,c. 
In  2  vols. 

AMERICAN  QUARTERLY  REVIEW,  pub- 
lished on  the  first  of  March,  June,  Septem- 
ber, and  December.     Price  $5  per  ann. 

♦»*  A  few  completa  Seta  of  the  Work  are  still  for 
sale. 

CONSIDERATIONS  ON  THE  CURREN- 
CY AND  BANKING  SYSTEM  OF  THE 
UNITED  STATES.  By  Albkbt  Galla- 
tin. 

SONGS  or  Tin  AFFECTIONS.  ByPnjoiA 
Hemans.  Royal  18mo. 


SCOTT,  COOPER;  AKD  WASRXNOTON  mVXNO. 


BY  SIR  W^lIiTER  SCOTT. 


COUNT  ROBERT  OF  PARIS,  a  Tale  of 
the  Lower  Empire.  By  the  Author  of  Wa- 
verley.     In  3  vols. 

"The  reader  will  at  once  perceive  that  the  subject, 
the  characters  and  the  scenes  of  action,  could  not  have 
been  better  wHected  for  the  display  of  the  various  and  un- 
equalled (xiwers  of  the  author.  All  that  is  glorious  in  arts 
and  splendiil  in  arms— the  glitter  of  armor,  the  pomp  of 
war,  and  the  splendor  of  chivalry— the  gorgeous  scenery 
of  the  Bosphorus— the  ruins  of  Byzantium— the  magnifi- 
cence of  the  Grecian  capital,  and  the  richness  and  volup- 
tuousness of  the  imperial  court,  will  riue  before  the  reader 
in  a  succession  of  beautiful  and  dazzling  images."— Com - 
mercial  Adcertiser. 

AUTOBIOGRAPHY  OF  SIR  WALTER 
SCOTT.      With  a  Portrait 

"  This  is  a  delightful  volume,  which  cannot  fail  to  sat- 
isfy every  reader,  and  of  which  the  contents  ought  to  be 
known  to  all  those  who  would  Ix:  deemed  conversant  with 
the  literature  of  our  era."— JVatiowa^  Oazette. 

HISTORY  OF  SCOTLAND.    In  2  vols. 

"  The  History  of  Scotland,  by  Sir  Walter  Scott,  we  do 
not  hexitate  to  declare,  will  Ik»,  if  possible,  more  exten- 
sively read,  than  tlie  ino.st  popular  work  of  fiction,  by  the 
same  prolific  author,  and  ft)r  this  obvious  reason  :  it  com- 
bines much  of  the  brilliant  coloring  of  the  Ivanhoe  pic- 
tures of  by  gone  manners,  and  all  tin;  graceful  facility  of 
style  and  picturesqueness  of  description  of  his  other 
charming  romances,  with  a  minute  fidelity  to  the  facts 
of  history,  and  a  searching  scrutiny  into  their  authenti- 
city and  relative  value,  which  might  put  to  the  blush 
Mr.  Hume  and  other  profe8s«!d  historians.  Such  is  the 
magic  charm  of  Sir  Walter  Scott's  pen,  it  has  only  to 
touch  the  simplest  incident  of  e very-day  life,  and  it  starts 
up  inve.-ited  with  all  the  interest  of  a  scene  of  romance  ; 
and  vet  such  is  his  fidelity  to  the  text  of  nature,  that  the 
knights,  ami  serfs,  and  ccdiared  fools  with  whom  his  in- 
ventive genius  has  (leopled  so  many  volumes,  are  regarded 
by  us  as  not  mere  creations  of  fancy,  but  as  real  fie.-'li  and 
bio(Ml  existences,  with  all  the  virtues,  feelings  and  errors 
of  cmnmonplace  humanity."— Ai«.  Gaiette. 

TALES  OF  A  GRANDFATHER,  being  a 
series  from  French  History.  By  the  Author 
of  Waverley. 


BY  MR.  COOPER. 


THE  BRAVO.  By  the  Author  of  the  Spy, 
Pilot,  &,c.  In  2  vols. 

The  WATER- witch,  or  thb  SKIMMER 
OF  TIIE  SEAS.     In  2  vols. 

"  We  have  no  hesitation  in  classing  this  among  the 
most  |>ow«'rful  of  the  romances  of  our  countryman."— 
U.  States  Gaiette. 

"We  could  ont  break  from  the  volumes,  and  may  pre- 
dict that  they  will  excite  the  same  interest  in  the  minds 
of  almost  every  reader,  'i'he  concluding  chapters  produce 
intense  emotion." — M'ational  Gaiette. 

New  Editions  of  the  following  Worki  hy  the 
same  Author. 

NOTIONS  OF  THE  AMERICANS,  by  a 
Travelling  Bachelor,  2  vols.  12mo. 

The  wept  OF  WISH-TON-WISH,  2  vols. 
12mo. 

The  red  ROVER,  2  vols.  12ma 

The  SjJKY,  :i  voia  i2rno. 

The  PIONEERS,  2  vols.  12ma. 

Thb  PILOT,  a  Tale  of  the  Sea,  2  vols.  12ma 


LIONEL  LINCOLN,  on  the  LEAGUER  of 
BOSTON,  2  vols. 

The  last  of  thb  MOHICANS,  2  vola 
12mo. 

The  PRAIRIE,  2  vols.  12ma 


BY  WASHINGTON  IRVING. 


VOYAGES  and  ADVENTURES  of  the 
COMPANIONS  of  COLUMBUS.  By 
Washington  Irving,  Author  of  the  Lite 
of  Columbus,  &c.  1  vol.  8vo. 

"Of  the  main  work  we  may  repeat  that  it  pos.s«8se« 
the  value  of  important  history  and  the  magnetism  of  ro- 
mantic adventure.  It  sustains  in  every  resiiect  the  repu- 
tation of  Irving."  "  We  may  hojie  that  the  girted  author 
will  treat  in  like  manner  the  enterprises  and  exploits  of 
Pizarro  and  Cortes  ;  and  thus  complete  a  series  of  elegant 
recitals,  wlii«h  will  contribute  to  the  especial  gratifica- 
tion of  Americans,  and  form  an  imiierishahle  fund  of 
delightful  instruction  for  all  ages  and  countries."- .Vot. 
Oazette. 

"  As  he  leads  us  from  one  savage  tribe  to  another,  as 
he  paints  successive  scenes  of  heroism,  peirH'verance  and 
self  denial,  as  he  wanders  among  the  magnificent  scenes 
of  nature,  as  he  relates  with  scrupiilous  fidelity  the 
errors,  and  the  crimes,  even  of  those  whose  lives  are  for 
the  mortt  part  marked  with  traits  to  command  admira- 
tion, and  perhaps  esteem— everywhere  we  find  him  the 
same  unde»iatiiig,  but  lieautiful  moralist,  gathering  from 
every  incident  smne  lesson  to  present  in  striking  lan- 
guage to  the  reason  and  the  heart."— .tfm.  Quarterly  Rt- 
view. 

"  This  is  a  delightful  volume;  for  the  preface  truly  says 
that  the  ex|»eilitions  narrated  and  springing  out  of  th" 
voyages  of  Columbus  may  be  compared  with  attempts  of 
adventurous  knights  errant  to  achieve  the  enterprise  left 
unfinished  by  some  illustrious  predecessors  Washington 
Irving's  name  is  a  pledge  how  well  their  stories  will  be 
told:  and  we  only  regret  that  we  must  of  necessity  defer 
our  extracts  for  a  wcvk.."—LotiUon  Lit.  Oazette. 

A  CHRONICLE  of  the  CONQUEST  op 
GRENADA.       By    Washington    IRV^^o, 

Esq.     In  2  vols. 

"  On  the  whole,  this  work  will  sustain  the  high  fame 
of  Washington  Irving.  It  fills  a  blank  in  the  historical 
library  which  ought  not  to  have  remained  so  lung  a 
blank.  The  languaffc  throughout  is  at  once  chat^te  and 
animated  ;  and  tlie  narrative  may  be  said,  like  Spen8<«r'« 
Fairy  Queen,  to  present  one  long  gallery  of  splendid  pic 
turcs."— Lowrf.  Lit.  Gazette. 

"Collecting  his  materials  from  various  historians,  and 
adopting  in  some  degree  the  tone  and  manner  of  a  monk- 
ish chronicler,  he  has  embodied  them  in  a  narrative  which 
in  maiiHer  rcmintis  us  of  the  rich  and  storied  p'lges  of 
Froissart  He  dwells  on  the  feats  of  chivalry  pcrform-d 
by  the  Christian  Knights,  with  all  the  ardor  which  might 
be  expected  from  a  priest,  who  mixed,  according  to  the 
usage  of  the  times,  not  only  in  the  palaces  of  courtly, 
nobles,  and  their  gay  festivals,  a.<»  an  honored  and  wel- 
come guest,  but  who  was  their  companion  in  the  camp, 
and  their  spiritual  and  indee<l  bodily  comforter  and  as- 
sistant in  the  field  of  battle.— .tfm.  (Quarterly  Review. 

New  Editions  of  the  following  Works  by  the 
same  Author. 

The  sketch  BOOK,  2  vols.  12mcL 

KNICKERBOCKER'S  HISTORY  of  NEW 
YORK,  revised  and  corrected.    2  vols. 

■nn  » r*Vf-OX>Tr\nV*   WATT      no    ^jtb   HTTMOR- 

ISTS,  2  vols.  12mo. 
TALES  OF  JL  TRAVELLER,  2  vols.  12ma 


TRAVELS,  ANNUALS,  &c 


NOTES  ON  ITALY,  during  the  years  1829-30. 
By  Rembrajndt  Peale,     In  1  vol.  8vo. 

"This  artist  will  gratify  all  reasonable  expectation; 
he  is  neither  ostentatious,  nor  dogmatical,  nor  too  mi- 
nute; he  is  not  a  partisan  nor  a  carper;  he  admires  with- 
out servility,  he  criticises  without  malevolence;  his 
frankness  and  good  humor  give  an  agreeable  color  and 
effect  to  all  his  decisions,  and  the  object  of  them ;  his  book 
leaves  a  useful  general  idea  of  the  names,  works,  and  de- 
anrta.  of  the  great  masters;  it  is  an  instructive  and  enter- 
taining index."— .Yo<.  Oaz. 

"We  have  made  acopiousextract  in  preceding  columns 
from  thisinleresting  work  of  our  countryman,  Rembrandt 
Peale,  recently  published.  It  has  rereived  high  commen- 
dation from  respectable  sources,  which  is  justified  by  the 
portions  we  have  seen  extracted'  —CommerctaL^dvertiaer. 

"Mr.  Peale  must  be  allowed  the  credit  of  candor  and 
entire  freedom  from  affectation  in  the  judgments  he  has 
passt'd.  At  the  same  time,  we  should  not  omit  to  notice 
the  variety,  extent,  and  minuteness  of  his  examinations. 
No  church,  gallery,  or  collection,  was  passed  by,  and  most 
of  the  individual  pictures  are  separately  and  carefully 
noticed."— ,/Jm.  Quarterly  Review. 

FRAGMENTS  of  VOYAGES  and  TRAV- 
ELS, INCLUDING  ANECDOTES  of  NAVAL 
LIFE  ;  intended  chiefly  for  the  Use  of  Young 
Persons.  By  Basil  Hall,  Capt  It  N.  In 
2  vols,  royal  18mo. 

**  His  volumes  consist  of  a  melange  of  autobiography, 
naval  anecdotes,  and  sketches  of  a  somewhat  discursive 
nature,  which  we  have  felt  much  pleasure  in  perusing." 

"The  title  page  to  these  volumes  indicates  their  being 
chiefly  intended  for  young  persona,  but  we  are  much  mis- 
taken if  the  race  of  gray-beards  will  be  among  th<!  least 
numerous  of  the  readers  of  '  midshipnion's  pranks  and 
the  humors  of  the  green  room.' " — Lit.  Oautte. 

A  TOUR  IN  AMERICA.  By  Basii.  Hat.t., 
Capt.  R.  N.     In  2  vols.  12mo. 

SKETCHES  OF  CHINA,  with  niustrations 

from  Original  Drawings.   By  VV.  W.  Wood. 

In  1  vol.  I2mo. 

"  The  residence  of  the  author  in  China,  during  the 
years  182(>-7-8  and  9.  has  enabled  him  to  collect  much 
very  curious  informatron  relative  to  this  singular  people, 
which  he  has  rmtradied  in  his  work;  and  will  serve  to 
•rratify  the  curiosity  of  many  whose  lime  or  dispositions 
do  not  allow  them  to  seek,  in  the  voluminous  writings  of 
the  Jesuits  and  early  travellers,  the  information  contained 
iM  the  present  work.  The  recent  discussion  relative  to 
the  renewal  of  the  East  India  Company's  Charter,  has 
excited  much  interest;  and  among  ourselves,  the  desire 
to  be  further  acquainted  with  the  subjects  of  'tlie  Celes- 
tial Empire,'  has  been  considerably  augmented." 

EXPEDITION  TO  THB  SOURCES  of  the 
AUSSISSIPPI,  Executed  by  order  of  the 
Government  of  the  United  States.  By  Ma- 
jor S.  H.  Long.  In  2  vols.  8vo.  With  Plates. 

HISTORICAL,  CHRONOLOGICAL,  GEO- 
GRAPHICAU  A.VD  STATISTICAL  AT- 
IjVS  of  NORTH  and  SOUTH  AMERI- 
CA, AND  THE  WEST  INDIES,  with  all 
their  Divisions  into  States,  Kingdoms,  &.c. 
on  the  Plan  of  Le  Sage,  and  intended  as  a 
companion  to  Lavoisne's  Atlas.  In  1  vol. 
folio,  containing  54  Mapa  Third  Edition, 
improved  and  enlarged. 


ATLANTIC  SOUVENIR,  FOR  1832. 

This  volume  is  superbly  bound  in  embossed 
leather,  and  ornamented  with  numerous  plates, 
executed  in  the  best  style,  by  the  first  artists. 
No  expense  has  been  spared  in  the  endeavor 


to  render  it  worthy  of  the  purpoee  for  which  it 
is  intended. 

Embellishments.—!.  The  Hungarian  Prin- 
cess, engraved  by  Illman  and  Pillbrow,  from  a 
picture  by  Holmes.— 2.  The  Bower  of  Paphos, 
en^ved  by  Ellis,  from  a  picture  by  Martin.— 
3.  The  Duchess  and  Suncho,  engraved  by  Du- 
rand,  from  a  picture  by  Leslie. — 4.  Richard  and 
Saladin,  engraved  by  Ellis,  from  a  picture  by 
Cooper.— 5.  The  Rocky  Mountains,  engraved 
by  Hatch  and  Smilie,  from  a  picture  by 
Doughty.— 6.  Lord  Byron  in  Early  Youth, 
engraved  by  Ellis,  from  a  picture  by  Saunders. 
— 7.  Tiger  Island,  engraved  by  Neagle,  from 
a  picture  by  Stanfield.— 8.  The  Blacksmith, 
engraved  by  Kelly,  from  a  picture  by  Neagle. 
—9.  The  Tight  Shoe,  engraved  by  Kelly,  from 
a  picture  by  Richter.— 10.  Isadore,  engraved 
by  Illman  and  Pillbrow,  from  a  picture  by 
Jackson.- 11.  The  Dutch  Maiden,  engraved 
by  Neagle,  from  a  picture  by  Newton. — 12. 
The  Mother's  Grave,  engraved  by  Neagle,  from 
a  picture  by  Schaffer. 

ATLANTIC  SOUVENIR  FOR  1831. 

Embellishments. — 1.  Frontispiece.  The 
Shipwrecked  Family,  engraved  by  Ellis,  from 
a  picture  by  Burnet.— 2.  Shipwreck  off  Fort 
Rouge,  Calais,  engraved  by  Ellis,  from  a  pic- 
ture by  Stanficld.— a  Infancy,  engraved  by 
Kelly,  from  a  picture  by  Sir  Thomas  Law- 
rence.— 4.  Lady  Jane  Grey,  engraved  by  Kelly, 
from  a  picture  by  Leslie.— 5.  Three  Score  and 
Ten,  engraved  by  Kearny,  from  a  picture  by 
Burnet— 6.  The  Hour  of  Rest,  engraved  by 
Kelly,  from  a  picture  by  Burnet.— 7.  The  Min- 
strel, engraved  by  Ellis,  from  a  picture  by  Les- 
lie.—8.  Arcadia,  engraved  by  Kearny,  from  a 
picture  by  Cockerell.— 9.  The  Fisherman's 
Return,  engraved  by  Neagle,  from  a  picture 
by  Collins. — 10.  The  Marchioness  of  Carmar- 
then, granddaughter  of  Charles  Carroll  of  Car- 
rollton,  engraved  by  Illman  and  Pillbrow,  from 
a  picture  by  Mrs.  Mee. — II.  Morning  among 
the  Hills,  engraved  by  Hatch,  from  a  picture 
by  Doughty. — 12.  Los  Musicos,  engraved  by 
Ellis,  from  a  picture  by  Watteau. 

A  few  copies  of  the  ATLANTIC  SOUVE- 
NIR, for  1830,  are  still  for  sale. 


THE    BOOK    OF   the    SEASONS.     By 
William  Howitt. 

"Since  the  publication  of  the  Journal  of  a  Naturalist, 
no  work  at  once  bo  inlerepting  and  instructive  as  th« 
Book  of  the  8<'a9on8  has  been  submitted  to  the  public. 
Whether  in  reference  to  the  utility  of  its  desijfn,  or  the 
grace  and  beauty  of  its  execution,  it  will  amply  merit  the 
popularity  it  is  certain  to  obtain.  It  is,  indeed,  cheering 
and  refreshing  to  meet  with  such  a  delightful  volume,  so 
full  of  nature  and  truth— in  which  reflection  and  experi- 
ence derive  aid  ttom  imagination — in  which  we  are 
ttnili'ui  iiiiicu  ,  uui  id  Mucit  a,  iudiiiiei  as  lu  niaKe  il  aouot- 
fill  whether  we  have  not  been  amusing  ourstlves  all  the 
time  we  have  been  reading.'*— JVetc  Monthly  Magatitu. 

•'The  Book  •(  the  SeaMns  it  •  delightful  book,  and 
recommended  to  all  lovers  of  nature.**— ,0/a«ilci00iN<'f  M*g- 
aiine. 


£DVCATIO]¥. 


LESSONS  ON  THINGS,  intended  to  improve 
Children  in  the  Practice  of  Observation,  Re- 
flection and  Description,  on  the  System  of 
Pestalozzi,  edited  by  John  Frost,  A.  M. 

The  publishers  request  the  attention  of 
teachers,  school  committees,  and  all  who  are 
desirous  of  improving  the  methods  of  instruc- 
tion, to  this  work,  which  is  on  a  plan  hitherto 
unattempted  by  any  school-book  in  this  coun- 
try, and  which  has  been  attended  with  extra- 
ordinary success  in  England. 

The  following  remarks  on  the  work  are  ex- 
tracted from  the  "  Quarterly  Journal  of  Edu- 
cation." 

"  This  little  volume  is  a  'corrected  and  re-corrected'  edi- 
tion of  lessons  actually  given  to  children,  and,  therefore, 
poiifiesses  a  value  to  which  no  book  made  in  the  closet 
can  lay  claim,  being  the  reHult  of  actual  e.Tperiinent. 
The  work  consists  of  a  number  of  Icsi^ons,  divided  into 
five  8<'ries;  beginning  with  subjects  the  most  easy  and 
elementary,  it  gradually  increanis  in  dilhculty,  each  suc- 
cessive step  being  adapted  to  the  mind  of  the  child  as  it 
acquires  fresh  stores  of  knowledge 

'•  Every  part  of  these  lessons  is  interesting  to  the  child, 
both  on  account  of  the  active  opi;ration  into  which  his 
own  mind  is  necessarily  called  by  the  manner  in  which 
the  lessons  are  given  ;  and  also  by  the  attractive  nature 
of  many  of  the  materials  which  form  the  subject  of  the 
lessons.  In  the  first  and  most  elementary  si'ries,  the  pupil 
is  simply  taught  to  make  a  right  use  of  his  organs  of 
sense,  and  to  exercise  his  judgment  so  far  only  as  relates 
to  the  objects  almut  him;  and  accordingly  the  matter 
brought  before  him  at  this  stage,  is  such  that  its  obvious 
propeities  can  be  discovered  and  described  by  a  child  who 
has  ae<]uired  a  tolerable  knowledge  of  his  mother  tongue." 

OUTLINES  OF  HISTORY,  from  the  Earliest 
Records  to  the  Present  Time.  Prepared  for 
the  Use  of  Schools,  with  Questions,  by  John 
Frost,  A.  M. 

"  The  main  object  of  the  work  is,  by  giving  a  selection 
of  interesting  and  striking  facts  from  more  elaborate  his- 
tories, properly  and  carefully  arranged,  with  chronological 
tables,  to  render  the  study  of  gmeral  history  li;sfl  dry  and 
repulsive  than  it  haa  been  heretofore.  This,  we  think  is 
f'ully  accomplished.  Very  great  care  appears  to  have  been 
bestowed  on  the  selections,  and  in  arranging  the  chrono- 
logical tables,  as  well  as  in  the  classification  of  the  his- 
torical matter  into  parts  and  chapters.  The  work  will 
Bufhciently  recommend  itself  to  all  who  examine  it." — 
S*,t.  Evening  Post. 

"To  concentrate  in  one  comparatively  small  volume,  a 
complete  epitome  of  the  entire  history  of  tlie  world,  an- 
cient and  motlern,  so  treated  as  to  present  a  correct  image 
of  it,  would  w-ein  to  be  an  object  to  be  wished  for,  rather 
than  expected ;  the  '  Outlines  of  History,'  however,  realize 
this  object  "—Jiniatie  Journal. 

"We  consider  that  Mr.  F  has  done  a  service  to  schools, 
by  the  time  and  labor  wliich  he  has  bestowed  upfm  this 
work  ;  the  marginal  dates  will  be  found  of  great  service, 
but  the  chapters  of  questions  upon  tlie  text,  and  iipfin  the 
maps,  to  illustrate  the  geography  of  the  history,  will  es- 
pecially recommend  the  work  to  the  uttentiou  of  teach- 
ers."—(7.  &  Oa-.ette. 

Philadelphia,  Jvly  ^Wh,  1831. 

"The  'Outlines  of  History,'  I  consider  an  excellent 
class-book  of  general  history  for  the  use  of  schools.  The 
questions  added  by  Mr.  Fr.ist,  are  a  most  valuable  auxili- 
ary for  the  teaclier  as'well  as  the  pupil.  I  shall  use  the 
'Outlines'  in  niv  school,  and  cordially  recommend  it  to 
parents  and  teachers.  8.  C.  WALK  ER." 

Philadelphia,  Jlpril  20th.  1831. 

"  DbaR  Sir, — 1  have  just  received  a  copy  of  your  edition 
of  thA  'Outlines  of  Historv.'  From  a  cursory  perusal.  I 
am  disposed  to  give  it  a  high  rank  as  a  school-book.  tSo 
well  satisfied  ain  I  with  the  arrangement  and  execution 
of  the  work,  that  I  intend  to  put  it  immediately  into  the 
hands  of  a  class  in  my  own  school. 

"  Very  respectfully,  your  obedient  servant. 
"M».  John  Frost."  "  LEVI  FLF/FCHER. 


FRENOB  AND  SPANISH. 


BY  A.  BOLMAR. 


A  COLLECTION  of  COLLOQUIAL 
PHRASES  on  every  Topic  necessary  to  main- 
tain Conversation,  arranged  under  different 
heads,  with  numerous  remarks  on  the  peculiar 
pronunciation  and  use  of  various  words — the 
whole  so  disposed  as  considerably  to  facilitate 
the  acquisition  of  a  correct  pronunciation  of 
the  French.     By  A.  Bolmar.    One  vol.  18mo. 

A  SELECTION  of  ONE  HUNDRED 
PERRLN'S  FABLES,  accompanied  by  a  Key, 
containing  the  text,  a  literal  and  free  trans- 
lation, arranged  in  such  a  manner  as  to  point 
out  the  ditference  between  the  French  and  the 
English  idiom,  also  a  figured  pronunciation  of 
the  French,  according  to  the  best  French  works 
extant  on  the  subject ;  the  whole  preceded  by 
a  short  treatise  on  the  sounds  of  the  French 
language,  compared  with  those  of  the  English. 

Le.s  AVENTURES  de  TELEMAQUE 
PAR  FENELON,  accompanied  by  a  Key  to 
the  first  eight  books ;  containing  like  the  Fa- 
bles— the  Text — a  Literal — and  P'ree  Trans- 
lation ;  intended  as  a  Sequel  to  the  Fables. 

The  expression  *  fieured  pronunciation,'  is  above  ctii- 
ployrd  to  eipre.is  (hat  the  trords  in  the  Key  to  the  flench 
Fahleji  are  spelt  and  divided  as  they  are  pronounced.  //  is 
loAat  Walker  has  done  in  his  Critical  Pronouncing  Dic- 
tionary ;  for  instance,  he  indicates  the  pronunciation  of  the 
word  enough,  by  dividing  and  spelling  it  thus,e-nuf.  In 
the  same  manner  I  indicate  the  pronunciation  of  the  word 
comptaient  thus,  kon  te.  ..^s  the  understanding  of  the 
figured  pronunciation  of  Walker  requires  the  student  to 
be  acquainted  vith  the  primitive  sounds  of  the  English  vow- 
els, he  must  likewise,  before  he  can  understand  the  figured 
pronunciation  of  the  French,  make  himself  acquainted  with 
the  20  primitive  sounds  of  the  French  vowels.  This  any 
intelligent  person  can  get  from  a  native,  or  from  anybody 
who  reads  French  well,  in  a  few  hours, 

A  COMPLETE  TREATISE  on  the  GEN- 
DERS OF  FRENCH  NOUNS;  in  a  small 
pamphlet  of  fourteen  pagea 

This  little  work,  which  is  the  most  complete 
of  the  kind,  is  the  fruit  of  great  labor,  and  will 
prove  of  immense  service  to  every  learner. 

ALL  THE  FRENCH  VERBS,  both  REG- 

ULAR  AND  IRREGULAR,  in  a  small  volume. 

The  verbs  itre  to  be,  atxw'r  to  have,  parler  to  apeak, 
finir  to  finish,  recevoir  \o  receive,  vendre  to  sell,  «e 
lever  to  rise,  se  bten  porter  to  be  well,  s'en  nll.eT  to  go 
away,  are  here  all  conjugated  through — affirmatively 
— nf>patively — interrtigatively — and  negatiixly  and  in- 
lerrogalivefy — an  arrangement  which  will  greatly  fa- 
cilitute  the  scliolnr  in  his  learning  the  French  verbs, 
and  which  will  save  the  master  the  trouble  of  explain- 
ing over  and  over  again  what  may  be  much  more 
easily  learned  from  Uxiks,  thus  leaving  him  more  time 
to  give  his  pupil,  during  the  lesson,  that  instruction 
which  cannot  be  ibund  in  bookji,  but  which  must  be 

l«»wpn*>*l  fmm  n  mnmlttr 


NEUMAN'S  SPANISH  and  ENGUSH 
DICTIONARY.  New  Edition,  in  one  vol. 
16mo. 


CLASSICAL  LITERATURE. 


INTRODUCTION  to  the  STUDY  op  the 
GREEK  CLASSIC  POETS,  for  the  use  of 
Young  Persons  at  School  or  College. 

Contents. — General  Introduction  j  Ho- 
meric Questions ;  Life  of  Homer ;  Iliad ; 
Odyssey;  Margites;  Batraciiomyomachia ; 
Hymns ;  Hesiod.  By  Henry  Nelson  Cole- 
ridge. 

"VVe  have  been  hichly  pleaBcd  with  this  little  volume. 
This  work  Biipplies  a  want  which  we  have  often  painfully 
f'lt.  and  affords  a  itiannal  wliich  we  shouhl  gladly  see 
piacect  in  the  hands  of  every  emhryo  undergraduate. 
We  look  forward  to  the  next  portion  of  this  work  with 
very  eager  and  impatient  e.xp(!clalion."— Kriija/i  Critic. 

*'  Mr.  Coieridpe's  work  not  only  deserves  the  praise  of 
clear,  ehniuent  and  urhoiar  like  eX|)osition  of  the  prelinii- 
I  nary  matter,  which  is  necesiiary  in  order  to  understand 
and  enter  into  tjie  character  of  the  great  Poet  of  anti- 
quity; but  it  has  likewise  the  more  rare  merit  of  being 
admirably  adapteil  for  its  acknowledged  pur|)ose.  It  is 
wntlt-n  in  that  fresh  and  ardent  spirit,  which  to  the  con- 
genial mind  of  youth,  will  convey  instruction  in  the 
most  effective  manner,  by  awakening  the  desire  of  it; 
and  by  enlisting  the  lively  and  buoyant  feelings  in  the 
cause  of  useful  and  improving  study;  while,  by  its  preg- 
nant brevity,  it  is  more  likely  to  stimulate  than  to  super- 
sede mure  profound  and  extensive  research.  If  then,  as  it 
is  avowedly  intended  for  th*-  usoof  th«  younger  readers 
of  Homer,  and,  an  it  is  imimssible  not  to  discover,  witli  a 
more  particular  view  to  the  great  school  to  which  the  au- 
thor owes  his  education,  we  shall  be  much  mistaken  if  it 
does  not  become  as  popular  as  it  will  he  useful  in  that 
celebrated  establishment."— Quarter/^  Hecieio. 

"  We  sincerely  hope  that  Mr.  Coleridge  will  fa\'or  us 
with  a  continuation  of  his  work,  which  he  promises."— 
Gent.  Mag, 

'•  Tlie  author  of  this  elegant  volume  has  collected  a  vast 
mass  (,f  valuable  infonnalion.  To  the  higher  classes  of 
the  public  schools,  and  young  men  of  universities,  this 
volume  will  be  especially  valuable;  as  it  will  afford  an 
agreeable  relief  of  light  reading  to  more  grave  studies,  at 
once  instructive  and  entertaining."— ffM/«yaR  Methodist 
Magazine. 


MECHANICS,  MANUFACTURES,  dio. 


ATLAS  OF  ANCIENT  GEOGRAPHY,  con- 
sisting of  21  Colored  Maps,  with  a  complete 
Accentuated  Index.  By  Samuel  Butler, 
D.  D.,  F.  R.  S.  6lc.  Archdeacon  of  Derby. 

By  the  same  Author. 

GEOGRAPHIA  CLASSICA:  a  Sketch  of 
Ancient  Geography,  for  tJie  Use  of  Schools. 
In  8vo. 

Extract  of  a  Letter  from  Professor  Stuart  of 

Andover. 

"  I  have  used  Butler's  Atlas  Classica  for  12  or  14  years, 
and  prefer  it  on  the  score  of  convenience  and  correctness 
to  any  atlas  within  the  compai^s  of  my  knowledge.  It 
is  evidently  a  work  of  much  care  and  taste,  and  most 
happily  adapted  to  classical  readers  and  indeed  all  others, 
who  consult  tlie  history  of  past  ages.  I  have  long  clierish- 
ed  a  strong  desire  to  sec  tlie  work  brousht  forwanl  in  this 
country,  and  I  am  exceedingly  gratih<d  that  you  have 
carried  through  this  undertaking.  The  beautiful  manner 
in  which  the  specimen  is  executinl  that  you  have  sent  me 
does  ifreat  credit  to  engravers  and  publisliers.  It  cannot 
be  that  our  schools  and  colleges  will  fail  to  adopt  this 
work,  and  bring  it  into  very  general  circulation.  I  know 
of  none  which  in  all  respects  would  supply  its  place." 

"  TIm"  Nhridv«>«l  but  /•Inwai/'fll  und  fxrvtlt.nt  wnrk  nf  Riif- 
ler,  on  Ancient  Geography,  which  you  are  printing  as  an 
accompaniment  to  the  maps,  I  consider  one  of  the  most 
attractive  works  of  the  kind,  espt^cially  for  young  persons 
studying  the  cla.ssics,  that  has  come  under  my  notice.  I 
wi^h  you  tl)e  mo«t  ample  succeu  in  these  highly  useful 
ptihiirations." 


A  PRACTICAL  TREATISE  on  RAIL- 
ROADS,  AND  INTERIOR  COMMUNI- 
CATION IN  GENERAL— containing  an 
account  of  the  performances  of  the  different 
Locomotive  Engines  at,  and  subsequent  to, 
the  Liverpool  Contest;  upwards  of  two 
hundred  and  sixty  Experiments  with  Tables 
of  the  comparative  value  of  Canals  and  Rail- 
roads, and  the  power  of  the  present  liocorao- 
tive  Engines.  By  Nicholas  Wood,  Colliery 
Viewer,  Member  of  the  Institution  of  Civil 
Engineers,  &c.  8vo.   with  platea 

"  In  this,  the  able  author  has,  brought  up  his  treatise  to 
the  date  of  the  latest  improvements  in  this  nationally 
important  plan.  We  consider  the  volume  to  be  one  of 
great  general  interest."— Z4<.  Oaz. 

"We  must,  injustice,  refer  the  reader  to  the  work 
itself,  tit rontfly  assuring  him  that,  whether  he  be  a  man  of 
science,  or  one  totally  unacquainted  with  its  technical 
ditticiilties,  Im;  will  here  receive  instruction  an<l  pleasure, 
in  a  degree  which  we  have  seldom  seen  united  before." — 
Mont/Uy  Rev. 

REPORTS  ON  LOCOMOTIVE  and  FIXED 
ENGL\ES.  By  J.  Stephenson  and  J. 
Walker,  Civil  Engineers.  With  an  Ac- 
count of  the  Liverpool  and  Manchester  Rail- 
road, by  H.  Booth.     In  8vo.  with  plates. 

MILLWRIGHT  and  MILLER'S  GUIDE. 
By  Oliver  Evans.  New  Edition,  with  ad- 
ditions and  corrections,  by  the  Professor  of 
Mechanics  in  the  Franklin  Institute  of 
Pennsylvania,  and  a  description  of  an  im- 
proved Merchant  Flour-Mill,  with  engrav- 
ings, by  C.  &,  O.  Evans,  Engineers. 


THE  NATURE  and  PROPERTIES  of  the 

SUGAR  CANE,  with  Practical  Directions 

for  its  Culture,  and  the  Manufacture  of  its 

various   Products;  detailing  the   improved 

Methods  of  Extracting,  Boiling,  Refining, 

and  Distilling;  also  Descriptions  of  the  Best 

Machinery,  and   useful    Directions  for  the 

general  Management  of  Estates.  By  George 

Richardson  Porter. 

"This  volume  contains  a  valuable  mass  of  scientific 
and  practical  information,  and  ib,  indeed,  a  coni|N3ndium 
of  everything  interesting  relative  to  colonial  agriculture 
and  manufacture." — Intelligencer. 

"VVe  can  altogether  recontmend  this  volume  as  a  most 
valuable  additi(Ui  to  the  library  of  the  home  West  India 
merchant,  as  well  as  that  of  the  re!<ident  planter." — lit. 
Omzette. 

"  This  work  may  be  considered  one  of  the  most  valua- 
ble l»ooks  that  has  yet  issued  from  the  press  connected 
with  colonial  interests;  indeed,  we  know  of  no  greater 
service  we  could  render  West  India  proprietors,  than  in 
recommending  the  study  of  Mr.  Porter's  volume." — Spec- 
tator. 

"  The  work  before  ns  contains  such  valuable,  scientiflc, 
and  [>ractical  intorntation,  that  we  have  no  doubt  it  will 
fimi  a  place  in  the  library  of  every  planter  and  person 
connected  with  our  sugar  colonies." — Monthly  Magazine. 


^  *  *    V>  i 
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Renwick,  Esq.  Profe^or  of  Natural  and 
Experimental  Philosophy,  Columbia  College, 
N.  Y.    In  8vo.  with  numerous  engravings. 


€firmCjStts,  S^tural  If^lnttstQ,  antr  ]9htU)£iO|ifis« 


THB  CHEMISTRY  OF  THS  ARTS,  on  tlxe 
basis  of  Gray's  Operative  Chemist^  being 
an  Kxblbition  of  tbe  Arts  and  Manufac- 
tures dependent  on  Cbcmical  Principles^ 
witb  numerous  Eugravinj^S)  by  ARTHUR 
li.  PORTER,  M.  D.  late  Professor  of 
Chemistry,  &-c.  in  tbe  University  of  Ver- 
mont.   In  8vo*    "Witb  numerous  Plates* 

The  popular  and  valuable  English  work  of  Mr. 
Gray,  which  forms  the  groundwork  of  the  present 
volume,  was  published  in  London  in  1829,  and  de- 
signed to  exhibit  a  systematic  and  practical  view  of  the 
numerous  Arts  and  Manufactures  which  involve  the 
appHcation  of  Chemical  Science.  The  author  himself, 
a  skdful,  manufacturing,  as  well  as  an  able,  scientiHc 
chemist,  enjoying  the  multiplied  advantages  afforded 
by  the  metropolis  of  the  greatest  manufacturing  nation 
on  earth,  was  eminently  qualilied  for  so  arduous  an 
undertaking,  and  the  jxjpidarily  of  the  work  in  Eng- 
land, as  weU  as  its  intrinsic  merits,  attest  the  fidelity 
and  success  with  which  it  has  been  executed.    In 
the  work  now  ofTercd  to  the  American  public,  the 
practical  character  of  the  Operative  Chemist  has  been 
preserved,  and  much  extended  by  the  addition  of  a 
great  variety  of  original  matter,  by  numerous  correc- 
tions of  the  original  text,  and  the  adaptation  of  the 
whole  to  the  state  and  wants  of  the  Arts  and  Manu- 
factures of  the  United  States.     Among  the  most  con- 
siderable additions  will  be  found  full  and  extended 
treatises  on  the  Bleaching  of  ('otton  and  Linen,  on  the 
various  branches  of  Calico  Printing,  on  the  Manufac- 
ture of  the  Chloride  oi  Lime,  or  Bleaching  Powder, 
and  numerous  Staple  Articles  used  in  the  Arts  of 
Dying,  Calico  Printing,  and  various  other  processes 
of  Manufacture,  such  as  the  Salts  of  Tin,  Lead,  Man- 
ganese, and   Antimony;   the  most  recent  Improve- 
ments on  the  Manufacture  of  the  Muriatic,  Nitric, 
and  Sulphuric  Acids,  the  Chromates  of  Pota.sh,  the 
latest  inlbrination  on  the  comparative  Value  of  Dif- 
ferent Varieties  of  Fuel,  on   the  Construction  of 
Stoves,  Fire-Places,  and  Stoving  Rooms,  on  the  Ven- 
tilation of  AiMirtments,  «kc.  A:c.    The  lending  object 
has  been  to  improve  and  extend  the  practical  charac- 
ter of  the  Operative  Chemist,  and  to  supply,  as  the 
publishers  flatter  themselves,  a  deficiency  which  is 
felt  by  every  artist  and  manufacturer,  whose  processes 
involve  the  principles  of  chemical  science,  the  want 
of  a  Systematic  Work  which  should  embody  the  most 
recent  improvements  in  the  chemical  arts  und  manu- 
factures, whether  derived  fn)m  the  researches  of  sci- 
entific men,  or  the  experiments  and  observations  of 
the  operative  manufacturer  and  artisans  themselves. 


OHBMICAI*  MANIPUI<ATI01f.  Instruction 
to  Stndeuts  on  the  Metbods  of  perform* 
ing  Experiments  of  Demonstration  or 
Research,  \%-ith  accuracy  and  success*  By 
MICHAEL  FARADAY,  F.  R.  H.  First 
American,  from  the  second  London  edi« 
tion,  with  Additions  by  J.  K.  MITCHELL, 
M.D. 

'*  Ader  a  very  careful  perusal  of  this  work,  we  strenu- 
ously rvcommend  it,  as  containing  the  most  complete  and 
excellent  instructions  for  conducting  chemical  expert 
ments.  There  are  few  persons,  however  great  their  ex- 
perience, who  may  not  gain  information  in  many  impor- 
tant particulars;  and  for  ourselves,  we  beg  most  unequiv- 
ocally to  acknowledge  that  we  have  acquired  many  new 
anA  imnnrtmnt  hint*  on  BuhMTfJi  nf  «>v«>n  cvfry^Aay  oeruT' 
nuce."—Philogephical  Mag. 

"  A  work  hitherto  exceedingly  wanted  in  tbe  labora- 
tory, equally  useAil  to  the  proncicnt  and  to  the  student, 
and  eminently  creditable  to  the  industry  and  skill  of  tbe 
author,  and  to  the  school  wbancc  it  cmaoatM."— </rar- 
««/  of  Sciente  and  Jlrtt. 


GEOLOGICAL  MANUAL,  by  H.  T.  De  la 
Beche,  F.  R.  S.,  F.  G.  S.,  Mem.  Geol.  Soc. 
of  France.    In  8vo.   With  104  Wood  Cuts. 


ELEMENTS  of  PHYSICS,  or  NATURAL 
PHILOSOPHY,  GENERAL  and  MEDI- 
CAIi,  explained  independently  of  TECH- 
NICAL MATHEMATICS,  and  containing 
New  Disquisitions  and  Practical  Sugges- 
tions. By  Neill  Arnott,  M.  D.  Second 
American  from  the  fourth  London  edition, 
with  Additions  by  Isaac  Hays,  M.  D. 

"  Dr.  Arnott's  work  has  done  for  Physics  as  much  as 
Locke's  Essay  diil  for  the  science  of  mind." — London  Uni- 
versity Magazine. 

"  VVe  may  venture  to  predict  that  it  will  not  be  surpass- 
ed."—rimM. 

"Dr.  A.  has  not  done  less  for  Physics  than  Blackstone 
did  for  the  Law." — Morning  Herald. 

"  Dr.  A.  hasi  made  Natural  Philosophy  as  attractive  as 
Butfon  made  Natural  History." — French  Critic. 

"  A  work  of  the  highest  class  among  the  productions  of 
mind." — Courier. 

"  We  regard  the  style  and  manner  as  quite  admirable." 
— Morning  Chronicle. 

"  As  interesting  as  novel-reading." — .^tkenavm. 

"  Never  did  philosophic  hand  wield  a  pen  more  calcu- 
lated to  win  men  to  be  wise  and  good."— Edinburgh  Ob- 
serncr. 

"  Of  this  valuable,  or  we  might  say,  invaluable  work, 
a  second  edition  has  been  speedily  deiuanded  by  the  pub- 
lic voice." — Lit.  Oaz. 

A  FLORA  OF  NORTH  AMERICA,  with 
108  colored  Plates.  By  W.  P.  C.  Barton, 
M.  rr.    In  3  vols.  4ta 

ARNOTT'S  ELEMENTS  op  PHYSICS. 
Vol.  IL  Part  L    Containing  Light  and  Heat 

"  Dr.  Arnott's  previous  volume  has  been  so  well  receiv- 
ed, that  it  has  almost  banished  all  the  flimsy  proituctions 
called  popular,  which  falsely  pretend  to  strip  science  of 
its  mysterious  and  repulsive  aspect,  and  to  exhibit  a  holy- 
day  apparel.  The  success  of  such  a  work  shows  most 
clearly  that  it  is  plain,  but  sound  knowledge  which  tbe 
public  want." — Monthly  Review. 

AMERICAN  ORNITHOLOGY,  or  NATU- 
RAL HISTORY  OF  BIRDS,  iNnAiiiTTNc 
THE  UxMTED  STATES,  by  Charlm  Lu- 
ciEN  Bonaparte;  designed  as  a  continua- 
tion of  Wilson's  Ornithology,  Vols.  L  II. 
and  IIL 

*^*  Gentlemen  ^ho  possess  Wilson,  and  are  de- 
sirous of  rendering  the  work  romplete,  are  inibnned 
that  the  edition  of  this  work  is  very  small,  and  that 
but  a  very  limited  number  of  copies  remain  unsold. 
Vol.  IV.  in  the  Press. 

A  DISCOURSE  ON  the  REVOLUTIONS  or 
THE  SURFACE  OF  THE  GLOBE  and  the 
Changes  therkby  produced  in  tife  ANI- 
MAL KINGDOM.  By  Baron  G.  Cuvikr. 
Translated  from  the  French,  with  Illustra- 
tiono  sM  »  Gln«!s«rv    Tn  12mn.  With  PlatPs. 

•  One  of  the  most  scientifir  and  important,  yet  plain 

and  lucid  works,  which  adorn  the  age Here  is  vait 

aid  to  the  reader  intercstofi  in  the  study  of  nature,  and 
the  lights  which  reason  and  investigation  have  thrown 
upon  the  formation  of  tbe  univtrse."— JVew  Monthljf  Mag. 
mzint. 


PHYSIOLOGICAL  MEDICINE  AND  AITATOMY. 


fflSTORY  OF  CHRONIC  PHLEGMASIA, 
OR  INFLAMMATIONS,  founded  on  Clin- 
ical Experience  and  Pathological  Anatomy, 
exhibiting  a  View  of  the  d liferent  Varieties 
and  Complications  of  these  Diseases,  with 
their  various  Methods  of  Treatment.  By 
F.  J.  V.  Broussais,  M.  D.  Translated  from 
the  French  of  the  fourth  edition,  by  Isaac 
Hays,  M.  D.  and  R.  Eolesfeld  Griffith, 
M.  D.  Members  of  the  American  Philosoph- 
ical Society,  of  the  Academy  of  Natural 
Science,  Honorary  Members  of  the  Phila- 
delphia Medical  Society,  &c.  &:.c.  In  2  vols. 
8vo. 

EXAMINATION  OF  MEDICAL  DOC- 
TRINES AND  SYSTEMS  OF  NOSOL- 
OGY, preceded  by  Propositions  containing 
the  Substance  of  Physiological  Medicine, 
by  F.  J.  V.  Broussais,  Officer  of  the  Royal 
Order  of  the  Legion  of  Honor ;  Chief  Phy- 
sician and  First  Professor  in  the  Military 
Hospital  for  Instruction  at  Paris,  &c.  Third 
edition.  Translated  from  the  French,  by 
Isaac  Hays,  M.  D.  and  R.  E.  Griffith, 
M.  D.     In  2  vols.  8vo.     In  the  press. 

A  TREATISE  ON  PHYSIOLOGY,  Applied 
to  Pathology.  By  F.  J.  V.  Broussais,  M.  D. 
Translated  from  the  French,  by  Drs.  Bell 
and  La  Roche.  8vo.  Third  American  edi- 
tion, with  additions. 

"  Wo.  cannot  too  stronply  recommend  tlie  prewnt  work 
to  the  attention  of  our  readers,  and  indeed  of  all  thosie 
wlio  wish  to  8tiidy  physiolopy  as  it  nugiit  to  be  Htudied, 
in  its  application  to  the  srience  of  disease."  "  Wc  may 
safely  say  that  he  has  acconiplished  his  task  in  a  most 
masterly  manner,  and  thus  est. -iltlis lied  h\»  reputation  as 
a  moat  excellent  physiologist  and  pfofound  pathologist." 
—JVvrt/t  American  Med.  and  Hurfr.  Jouru.  Jmn,  ld27. 

THE  PRINCIPLES  AND  PRACTICE  OF 
MEDICINE.     By  Samuel  Jackson,  M.  D. 

Adjunct  Professor  of  the  Institutes  and  Prac- 
tice of  Mecicine  in  tlie  University  of  Penn- 
eylvania.     8vo. 

THE  PRACTICE  OF  MEDICINE,  upon  the 
Principles  of  tlie  Physiological  Doctrine. 
By  J.  G.  CosTERf  M.  D.  Translated  from 
the  French. 

An  epitome  of  the  PHYSIOLOGY, 
GENERAL  ANATOMY,  and  PATHOL- 
OGY  op  BICHAT.  By  Thomas  Hender- 
son, M.  D.  Professor  of  the  Theory  and 
Practice  of  Medicine  iji  Columbia  College, 
Washington  City.     8va 

"  The  Epitome  of  Dr.  Ffenderson  ouerht  and  must  find  « 
place  in  the  library  of  every  phvsiri;in  desirous  of  useful 
kMowledjre  for  himself,  or  of  Itcinc  instrumental  in  im- 
parting it  to  otiiera,  whose  studies  he  is  expected  to  super- 


DIRECTIONS  FOR  MAKING  ANATOM- 
ICAL PREPARATIONS,  formed  on  the 
basis  of  Pole,  Marjolin  and  Breschet,  and 
including  the  new  method  of  Mr.  Swan,  by 
Usher  Parsons,  M.  D.  Professor  of  Anatomy 
and  Surgery.     In  1  Vol.  6vo.  with  plates. 

A  TREATISE  on  PATHOLOGICAL 
ANATOMY.  By  Wilijam  E.  Horner, 
M.  D.  Adj.  Prof  of  Anatomy  in  the  Univer- 
sity of  Pennsylvania. 

"We  can  conscientiously  commend  it  to  the  members  of 
tlie  profession,  us  a  satisfactory,  interej^ting,  and  instruc- 
tive view  of  the  suhjects  diricussed,  and  as  well  adapted 
to  aid  them  in  fnrniine  a  correct  appreciation  of  the  liis- 
eased  conditions  they  arc  called  on  to  relieve." — Jimericaa 
Journal  of  the  Medical  Hciences,  JVo.  0. 

By  the  same  Author. 

A  TREATISE  on  SPECIAL  and  GENERAL 
ANATOMY.  Second  edition,  revised  and 
corrected,  in  2  Vols.  8vo. 

LESSONS   IN  PRACTICAL  ANATOMY, 

for  the  use  of  Dissectors.  2d  edition,  in  1 
Vol.  8vo. 

SYSTEM  OF  ANATOMY,  for  the  use  of  Stu- 
dents of  Medicine.  By  Caspar  Wistar. 
Fifth  edition,  revised  and  corrected,  by  W. 
E.  Horner,  Adjunct  Professor  of  Anatomy 
in  the  University  of  Pennsylvania.  In  2 
Vols.  8vo. 

ELEMEN^TS  of  GENERAL  ANATOMY, 

or  a  description  of  the  Organs  comprising 
the  Human  Body.  By  P.  A.  Beclard,  Pro- 
fessor of  Anatomy  to  the  Faculty  of  Medi- 
cine at  Paris.     Translated  by  J.  Tognx). 

TREATISE  on  SURGICAL  ANATOMY. 
By  Abraham  Colles,  Professor  of  Anatomy 
and  Surgery,  in  the  Royal  College  of  Sur- 
geons in  Ireland,  &c.  Second  American 
edition,  with  notes  by  J.  P.  Hopkinson,  De- 
monstrator of  Anatomy  in  tlie  University  of 
Pennsylvania,  &lc.  &c. 

A  TREATISE  on  PATHOLOGICAL 
ANATOMY.  By  E.  Geddinos,  M.  D.  Pro- 
fessor of  Anatomy  in  the  Medical  College  of 
South  Carolina.  In  2  vola  8vo.  (In  the 
press.) 


A  TREATISE  on  FEVER,  considered  in  the 
spirit  of  the  new  medical  Doctrine.  By  J. 
B.  BoissRAV.  Translated  from  tlie  French. 
In  the  Press. 


ELEMENTS  OF  MYOLOGY.  By  E.  Ged- 
dinos, M.  D.  illustrated  by  a  series  of  beau- 
tiful Engravings  of  the  Muscles  of  the  Hu- 
man Body,  on  a  plan  heretofore  unknown 
in  this  country.     In  the  press. 

description  of  the  general  and  special  anatomy  of  the 
miiscular  systera,  will  comprise  illiisiraiions  of  the 
subject  from  comparative  anatomy  and  phy.siology. 
with  an  account  of  the  irregularities,  yarialiona  and 
oaoroalies,  obeerved  by  the  various  ancient  and  mod. 
em  anatomists,  down  to  the  present  lime.  I 


ZHEDXOZNE  AND  SXTROERT. 


A  TREATISE  on  FEVER.  By  Southwood 
Smith,  M.  D.,  Physician  to  the  London 
Fever  Hospital. 

"  No  work  has  been  more  lauded  by  the  Reviews  than 
the  Treatise  on  Fevers,  by  Southwood  Smith.  Dr.  John- 
son, the  editor  of  the  Medico-ChirurKical  Review,  says, 
'  It  is  the  best  we  hare  ever  perused  on  the  subject  of 
fever,  and  in  our  conscience,  we  believe  it  the  best  that 
ever  flowed  from  the  pen  of  physician  in  any  age  or  in 
any  country.'  ""—Am.  Med.  Joum. 

An  ESSAY  on  REMITTENT  and  INTER- 
MITTENT DISEASES,  including  generic- 
ally  Marsh  Fever  and  Neuralgia — compris-. 
ing  under  the  former,  various  Anomalies, 
Obscurities,  and  Consequences,  and  under  a 
new  syt»tematic  View  of  the  latter,  treating 
of  Tic  Douloureux,  Sciatica,  Headache, 
Ophthalmia,  Toothache,  Palsy,  and  many 
other  Modes  and  Consequences  of  this  gene- 
ric Disease;  by  John  Macculloch,  M.  D., 

F.  R.  S.  &LC.  &LC. 

"In  renderinj,'  Dr.  Macculloch's  work  more  accessible 
to  the  profession,  we  are  conscious  that  we  are  doing  the 
state  some  service."— .Wed.  Cfiir.  Review. 

"  We  most  strongly  recommend  Dr.  Maf/!ulloch's  trea- 
tise to  the  attention  of  our  medical  brethren,  as  pre.seiit- 
ing  a  most  valuable  ma.ss  of  information,  on  a  most  im- 
portant subjfct.  "— JV.  ./*.  Med.  and  Sur^.  Journal. 

A  PRACTICAL  SYNOPSIS  OF  CUTANE- 
OUS DISEASES,  from  the  most  celebrated 
Authors,  and  particularly  from  Documents 
afforded  by  the  Clinical  Lectures  of  Dr. 
Biett,  Physician  to  the  Hospital  of  St.  Louis, 
Paris.  By  A.  Cazenave,  M.  D.  and  H.  E. 
Schedel,  M.  D. 

"  We  can  safely  recommend  this  work  to  the  attention 
of  practitioners  as  containing  much  practical  informa- 
tion, not  only  on  the  treatment,  but  also  on  the  causes 
of  cutaneous  atitjctioua,  as  b<ing  in  fact  the  Iwst  treatise 
on  diseases  of  the  skin  that  has  ever  apjieared." — ^meri 
can  Journal  of  the  Medical  Sciencu,  J^o. ."). 

SURGICAL  MEMOIRS  OF  THE  RUSSIAN 
CAMPAIGN.    Translated  from  the  French 
of  Baron  Larrey. 
LECTURES  ON  INFLAMMATION,  exhib- 
iting a  view  of  the  General  Doctrines,  Pa- 
thological and  Practical,  of  Medical  Sur- 
gery. By  .loHN  Thompson,  M.  D.,  F.  R.  S.  E. 
Second  American  edition. 
THE  INSTITUTES  AND  PRACTICE  OF 
SURGERY ;  being  the  Outlines  of  a  Course 
of  Lectures.    By  W.  Gibson,  M.  D.  Profes- 
sor of  Surgery  in  the  University  of  Pennsyl- 
vania.    3d  edition,  revised,  corrected,  and 
enlarged.    In  2  vols.  8vo. 
PRINCIPLES  OF  MILITARY  SURGERY, 
comprising  Observations  on   the   Arrange- 
ments, Police,   and   Practice  of  Hospitals, 
and  on  the  History,  Treatment,  and  Anoma- 
lies of  Variola  and  Syphilis ;  illustrated  with 
cases  and   dissections.     By  John  Hennen, 
M.  D.,    F.  R.  S.  E.     Inspector  of  Military 
Hospitals — first  American    from   the  third 
London  edition,  with  the  Life  of  the  Author, 
b^  his  son,  Or,  JInws  Hennen. 
"The  vahjcof  Dr.  Hennen's  work  is  too  well  appreci- 
ated to  need  anv  praise  of  otirs.     We  were  only  required 
then,  to  bring  the  third  edition  before  the  notice  of  our 
readers;  and  having  done  this,  we  shall  merely  add,  that 
the  volume  merits  a  place  in  every  library,  and  that  no 
military  surgenn  ought  to  lie  without  it."— Medital  Oai. 


AMSRICAN  JOURNAL  OF  THK  ISEDlCAJLi 
SCIENCES. 

PubliHhcd  Q,iiartcrly» 

Aiid  supported  by  llie  most  distinguished  Physicians 
in  the  United  Slates,  among  which  are  Professors 
Bigeiow,  Chnniiing,  Chapman,  Coxe,  De  Butts,  De- 
wees,  Dickson,  J3udley,  Francis,  Gibson,  Ilare, 
Henderson,  Horner,  Hosnck,  Jackson,  Macneven, 
Molt,  Musspy,  Physick,  Potter,  ^k!\\alI,  Warren, 
and  Worthinglon;  Drs.  Daniel!,  Drake,  Kmerson, 
Feani,  Geddings,  Grifliih,  Hale,  Hays,  Haywartl. 
Ives,  Jackson,  Moultrie,  Ware,  and  VVright.  It  is 
published  mniclually  on  tlie  first  ol"  ^November, 
February,  Klay,  and  August,  Each  JNo.  contains 
alxmt  280  large  8vo.  pages,  and  one  or  more  plates 
— being  a  grcaier  auionnt  of  matter  than  is  fur- 
nished bv  any  other  Medical  Journal  in  the  United 
States.    Price  $5  per  annum. 

The  followinfr  Extracts  show  the  estimation 
in  which  this  Journal  is  held  in  Europe : — 

"Several  of  the  American  Journals  art;  l>efore  us.  «  •  * 
Of  these  the  Aincriran  Journal  of  the  Mcilical  Sciences 
is  by  far  the  belter  jieriodical ;  it  is,  indeed,  the  Ix'st  of  the 
transatlantic  medical  publications  ;  and,  to  make  a  com- 
parison nearer  h<une,  is  in  most  respects  gu|)eru)r  to  the 
^n^at  majority  of  EumiNan  works  of  the  same  descrip- 
tion."—7'Ac  Lancet,  Jan.  iKU. 

"  We  need  scarcely  refer  our  esteemed  and  highly  emi- 
nent cote-uiporary.  |  '/'/jo  Jimeritan  Journal  of  the  Medical 
Hciences.]  tVom  >Nhoui  we  quote,  to  our  critical  remarks 
on  the  opinions  of  our  own  countrymen,  or  to  the  princi- 
ples which  influence  us  in  the  discliart'e  of  our  editorial 
duties."  "  Our  cupiouf  extracts  from  his  une(|ualled  pub- 
lication, unnotif-iii!;  multitudes  of  others  which  come  bo- 
fore  us,  are  the  best  i)niof  of  the  esteem  which  we  enter- 
tain for  his  talents  and  abilities." — London  Medical  and 
Surffical  Journal,  March,  \f'.\{). 

"The  American  Journal  cjf  the  Medical  Sciences  is  one 
of  the  most  omjilete  and  Ix'st  eiliied  of  the  numerous 
(periodical  publications  of  the  United  States." — BulUtm 
des  Sciences  Medicalca,  Tom.  XIV. 

PATHOLOGICAL  and  PRACTICAL  RF^ 
SEARCHES  on  DISEASES  of  the  BRAIN 
AND  SPINAL  CORD.   By  John  ABERcaoii- 

BIE,  M.  D. 

"We  have  hero  a  work  of  authority,  and  one  which 
dot's  credit  to  the  author  and  his  country." — J^TortkJiiMr. 
Med.  and  Surg,  .lournal. 

By  the  same  Author. 

PATHOLOGICAL  and  PRACTICAL  RE- 
SEARCHES ON  DISEASES  OF  THE  STO- 
MACH,  the  INTESTINAL  CANAL,  the 
LIVER,  AND  OTHER  VISCERA  OF  the 
ABDOiMEN. 

"We  have  now  closed  a  very  long  review  of  a  very 
valuable  work,  and  altlioush  we  have  endeavored  to  con- 
den.'se  into  our  paces  a  preat  mass  of  im|><irtnnt  matter, 
we  feel  that  our  author  has  not  yet  received  justice,"— 
Medico-  Chirurgical  Review. 

A  RATIONAL  EXPOSITION  of  the 
PHYSICAL  SIGNS  of  DISEASES  of 
the  lungs  AND  PIJ:URA;  Illustrating 
their  Patholoiry  and  facilitatinjr  tlieir  Diag-- 
nosis.  By  Charles  J.  VViluams,  M.  D.  In 
8vo.  with  plates. 

"  If  we  are  not  prently  mistaken,  it  will  lead  to  a  better 
understnndinir.  and  a  more  correct  estimate  of  the  value 
of  auiicultation.  than  any  thing  that  has  yet  appeareil* 
—./Jot.  Med.  Journal. 
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or  a  concise  Description  of  the  Phenomena 
of  his  Organization.  By  P.  Hutin.  Trans- 
lated from  the  French,  with  Notes,  bj  J. 
TooNO.     In  12mo. 


Thb  practice  of  physic.  By  W.  P. 
Dewees,  M.  D.  Adjunct  Professor  of  Mid- 
wifery, in  the  University  of  Pennsylvania, 
2  Vols.  8vo. 

"  We  have  no  hesitation  in  recommending  it  aa  deci- 
dedly one  of  the  best  systems  of  medicine  extant.  The 
tenor  of  the  work  in  general  reflects  the  highest  honor  on 
Dr.  Dewees's  talents,  industry,  and  capacity  for  the  exe- 
cution of  the  arduous  task  which  he  had  undertaken.  It 
is  one  of  the  most  able  and  satisfactory  works  which  mod- 
ern times  have  produced,  and  will  be  a  standard  authori- 
ty."—Lon«/on  Med.  and  Surg.  Journal,  Jiug.  1830. 

DEWEES  ON  THB  DISEASES  ov  CHIL- 
DREN. 4th  ed.  In  8vo. 

The  objects  of  this  work  are,  1st,  to  teach  those  who 
have  the  charge  of  children,  either  as  parent  or  guar- 
dian, the  most  approved  methods  of  securing  and  im- 
proving their  physical  powers.  This  is  attempted  by 
pointing  out  the  duties  which  the  parent  or  the  guar- 
dian owes  for  this  purpose,  to  this  interesting,  but 
helpless  class  of  beings,  and  the  manner  by  which 
their  duties  shall  be  fulfilled.  And  2d,  to  render 
available  a  long  experience  to  these  objects  of  our 
afleclion  when  they  become  diseased.  In  attempting 
this,  the  author  has  avoided  as  much  as  possible, 
"technicality;"  and  has  given,  if  he  does  not  flatter 
himself  too  much,  to  each  disease  of  which  he  treats, 
its  appropriate  and  designating  characters,  with  a 
fidelity  that  will  prevent  any  two  being  confounded 
together,  with  the  be.xt  mode  of  treating  them,  that 
either  his  own  experience  or  that  of  others  has  sug- 
gested. 

DEWEES  ON  THE  DISEASES  of  FEMALES. 
3d  edition,  with  Additiona  In  8vo. 

A  COMPENDIOUS  SYSTEM  OF  MID- 
WIFLOllY;  chiefly  designed  to  facilitate  the 
Inquiries  of  those  who  may  be  pursuing  this 
Branch  of  Study.  In  8vo.  with  13  Platea  5th 
edition,  corrected  and  enlarged.  By  W.  P. 
Dewees,  M.  D. 

The  elements  OF  THERAPEUTICS 
AND  MATERIA  MEDICA.  By  N.  Chap- 
man, M.  D.  2  vols.  8vo.  5th  edition,  cor- 
rected and  revised. 

MANUAL  OF  PATHOLOGY:  containing 
the  Symptoms,  Diagnosis,  and  Morbid  Char- 
acter of  Diseases,  &c.  By  L.  Martinet. 
Translated,  with  Notes  and  Additions,  by 
Jones  Quain.  Second  American  Edition, 
12mo. 

"We  strongly  recommend  M.  Martinet's  Manual  to  the 
profession,  and  ssperially  to  students;  if  the  latter  wish 
to  study  (lisiased  to  advantage,  they  should  always  have 
it  at  hand,  both  when  at  the  bedside  of  the  patient,  and 
when  making  post  mortem  examinations." — jimeriean 
Journal  of  the  Medical  Sciences,  ^Yo.  I. 

CONICAL  ILLUSTRATIONS  op  FEVER, 

comprising  a  Report  of  the  Cases  treated  at 
the  London  Fever  Hospital  in  1828-29,  by 
Alexander  Tweedie,  M.  D.,  Member  of  the 
Royal  College  of  Physicians  of  London,  &c. 
1  vol.  8vo. 

"  In  short,  the  present  work,  concise,  unotitentatiouB 
i^f  it  f«  wofjM  l»aT^  '"ff  •••  %f>  fhf^k  thst  Dr.  Ti^'^^di"  "S" 
a  man  of  clear  jnd^rment,  unfettered  by  attachment  to 
any  fashionable  iiypotheeis,  that  he  was  an  energetic  but 
Judicious  practitioner,  and  that,  if  he  did  not  dazzle  his 
readers  with  the  brilliancy  of  theoretical  speculations,  he 
would  command  their  assent  to  the  solidity  of  his  didac- 
tic precepts."— jK^sd.  Chir.  Journal. 


The  ANATOMY,  PHYSIOLOGY,  a«d  DIS- 
EASES  OF  the  TEETH.  By  Thomas  Bkll, 
F.R.S.,  F.L.S.  &c.  In  1  vol.  8vo.  With  Platea 

"  J**""- B«ll  h»s  evidently  endeavored  to  construct  a 
work  of  reference  for  the  practitioner,  and  a  text-book 
for  the  student,  containing  a  '  plain  and  practical  digeet 
of  the  information  at  present  possessed  on  the  subject 
and  results  of  the  author's  own  investigations  and  expe- 
rience.'"  *  ♦  »  "Wemust  now  take  leave  of  Mr.  Bell 
whose  work  we  have  no  doubt  will  become  a  class-book 
on  the  im|)ortant  subject  of  dental  surgery."— Jlferfico-CAi- 
rurgical  Review. 

"  We  have  no  hesitation  in  pronouncing  it  to  be  the 
boat  treatise  in  the  English  language."- JVmA  Amtrican 
Medical  and  Surgical  Journal,  Jfo.  19. 

AMERICAN  DISPENSATORY.  Ninth 
Edition,  improved  and  greatly  enlarged.  By 
John  Redman  Coxe,  M.  D.  Professor  of  Ma- 
teria Medica  and  Pharmacy  in  the  Univer- 
sity of  Pennsylvania.  In  1  vol.  Svo. 
%*  This  new  edition  has  been  arranged  with  spe- 
cial reference  to  the  recent  Pharmacopoeias,  published 
in  Philadelphia  and  New- York. 

ELLIS'    MEDICAL    FORMULARY.    The 

Medical  Formulary,  being  a  collection  of 
prescriptions  derived  from  the  writings  and 
practice  of  many  of  the  most  eminent  Phy- 
sicians in  America  and  Europe.  By  Benjamin 
Ellis,  M.  D.    3d.  edition.    With  Additions. 
"  We  would  .^specially  recommend  it  to  our  brethren  in 
distant  parts  of  the  country,  whose  iiisiilatrd  situations 
may  prevent  them  fr<mi  having  access  to  the  many  autlio- 
ritiis  which  have  beta  consulicd  in  arranging  the  mate- 
rials for  this  work."— PAi/.  Med.  and  Phys.  JoumaL 

MANUAL  OF  MATERIA  MEDICA  and 
PHARMACY.  By  H.  M.  Edwards,  M.  D. 
and  P.  Vavassel'r,  M.  D.  comprising  a  con- 
cise Description  of  the  Articles  used  in 
Medicine;  their  Physical  and  Chemical 
Properties;  the  Botanical  Characters  of  the 
Medicinal  Plants;  the  Formul®  for  the  Prin- 
cipal Officinal  Preparations  of  the  American, 
Parisian,  Dublin,  &c.  Pharmacopoeias;  with 
Observations  on  the  proper  Mode  of  combin- 
ing and  administering  Remedies.  Trans- 
lated from  the  French,  with  numerous  Ad- 
ditions and  Corrections,  and  adapted  to  the 
Practice  of  Medicine  and  to  the  Art  of  Phar- 
macy in  the  United  States.  By  Joseph  Too- 
NO,  M.  D.  Member  of  the  Philadelphia  Med- 
ical Society,  and  E.  Durand,  Member  of  the 
Philadelphia  College  of  Pharmacy. 

"It  contains  all  the  pharmaceutical  information  that 
the  physician  can  desire,  and  in  addition,  a  larger  mass  of 
informatinn,  in  relation  to  the  properties,  &c.  of  the  dif- 
ferent articles  and  preparations  employed  in  medicine, 
than  any  of  the  dispensatories,  and  we  think  will  entirely 
supersede  all  these  publications  in  the  library  of  the pAy- 
sieian."—^m.  Journ.  of  the  Medical  Sciences. 

MEMOIR  ON  the  TREATMENT  of  VENE- 
REAL DISEASES  WITHOUT  MERCURY, 

employed  at  the  Military  Hospital  of  the 
Val-de-Grace.  Translated  from  the  French 
of  H.  M.  J.  Desruelles,  M.  D.  &c.  To  which 
are  auutnl,  Oi^»ervuliujiti  by  G.  J.  Guibrie, 
Esq.  and  various  documents,  showing  the 
results  of  this  Mode  of  Treatment,  in  Great 
Britain,  France,  Germany,  and  America. 
1  vol.  Svo. 
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of  about  600  pages  each. — The  first  toI- 


The  want  of  a  comprehensive  work  on  subjects  connected  with 
Practical  Medicine  including  Pathology  and  Pathological  Anat- 
omy, IS  one  which  has  long  existed  in  this  country.  The  Medical 
Dictionaries  heretofore  published,  and  the  Systems  of  Medicine  in 
the  hands  of  the  student,  may  be  said,  without  invidiousness,  to 
fall  very  far  short  of  presenting  the  English  reader  with  such  a 
compendious  survey  of  the  actual  state  of  British  and  Foreign 
Medicine  as  is  absolutely  required  by  him.  Some  of  them  are  too 
limited  and  too  superficial  in  their  character ;  others  are  too  volu- 
minous, too  intricate  in  their  arrangement,  and  too  indiscriminate 
in  their  contents;  and  all  are  open  to  the  serious  objection  of  fail- 
ing to  represent  the  improvements  and  discoveries  by  which  the 
scientific  labors  of  the  members  of  the  medical  profession,  in  vari- 
ous parts  of  the  world,  have  been  rewarded  since  the  commence- 
ment of  the  present  century. 

It  is  the  object  of  the  Cyclopj:dia  of  Practical  Medicine  to 
supply  these  deficiencies,  and  to  meet  the  acknowledged  wants  of 
the  medical  reader.  Such  ample  arrangements  have  been  made 
for  effecting  these  important  objects,  as  enable  the  Editors  to  lay 
before  the  public  the  nature  and  plan  of  a  publication  in  which 
they  have  endeavored,  by  dividing  the  labor  of  a  work  including 
subjects  of  great  diversity,  and  all  of  practical  importance ;  by 
combining  the  valuable  exertions  of  several  contributors  already 
known  to  the  medical  public;  by  excluding  mere  technical  and 
verbal  explanations,  and  all  superfluous  matter ;  and  by  avoiding 
multiplied  and  injudicious  divisions ;  to  furnish  a  book  which  will 
be  comprehensive  without  diffuseness,  and  contain  an  account  of 
whatever  appertains  to  practical  medicine,  unembarrassed  by  dis- 
quisitions and  subjects  extraneous  to  it. 

In  pursuance  of  this  design,  every  thing  connected  with  what  is 
commonly  called  the  Practice  of  Physic  will  be  fully  and  clearly 
explained.  The  subject  of  Pathology  will  occupy  particular  at- 
tention, and  ample  information  will  be  given  with  relation  to  Pa- 
thological Anatomy. 

Although  the  excellent  works  already  published  on  the  subjects 
of  Materia  Medica  and  Medical  Jurisprudence  can  be  so  readily 
and  advantageously  consulted,  as  to  make  the  details  of  those 

braiicljes  ul    fccieiice  uiJCcLiieCi  kOi  iiJ   tiiG  "oJCiOpffiajd,  jI  buluugs  to 

the  proposed  plan  to  comprise  such  general  notices  of  the  applica- 
tion and  use  of  medicinal  substances  as  may  be  conveyed  in  a 
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general  account  of  each  class  into  which  they  have  been  divided, 
as  of  Tonics,  Narcotics,  &c.;  and  to  impart,  under  a  few  heads, 
as  Toxicology,  Suspended  Animation,  &c.  such  information  con- 
nected with  Medical  Jurisprudence  as  is  more  strictly  practical  in 
its  character. 

It  is  almost  unnecessary  to  say  that  a  work  of  this  description 
will  form  a  Library  of  Practical  Medicine,  and  constitute  a  most 
desirable  book  of  reference  for  the  general  practitioner,  whose 
numerous  avocations,  and  whose  want  of  access  to  books,  afford 
him  little  time  and  opportunity  for  the  perusal  of  many  original 
works,  and  who  is  often  unable  to  obtain  the  precise  information 
which  he  requires  at  the  exact  time  when  he  is  in  greatest  need  of  it. 

The  Student  of  Medicine,  who  is  attending  lectures,  will,  also, 
by  means  of  this  work,  be  enabled,  whatever  order  the  lecturer 
may  follow,  to  refer,  without  difficulty,  to  each  subject  treated  of 
in  the  lectures  of  his  teacher ;  and  it  is  presumed  that  Lecturers 
on  Medicine  will  see  the  advantage  of  recommending  to  their 
pupils  a  work  of  highly  respectable  character,  the  composition  of 
original  writers,  and  which,  it  is  hoped,  will  neither  disappoint  the 
advanced  student  by  its  brevity  and  incompleteness,  nor  perplex 
those  commencing  their  studies  by  an  artificial  arrangement. 

But,  whilst  the  Editors  have  felt  it  to  be  their  duty  to  prepare  a 
safe  and  useful  book  of  reference  and  text-book,  it  would  be  doing 
injustice  to  those  by  whose  co-operation  they  have  been  honored, 
not  to  avow  that  they  have  also  been  ambitious  to  render  the 
work  acceptable  and  interesting  to  readers  who  have  leisure  and 
inclination  to  study  what  may  be  termed  the  Philosophy  of  Medi- 
cine: whatever  is  truly  philosophical  in  medicine  being  also  useful, 
although  the  application  of  the  science  to  the  art  requires  much  re- 
flection and  sound  judgment. — For  the  assistance  of  those  who  desire 
to  pursue  a  regular  course  of  medical  reading,  ample  directions 
will  be  given  when  the  work  is  completed;  and  for  those  who  may 
be  anxious  to  prosecute  any  particular  subject  to  a  greater  extent 
than  the  limits  of  the  Cyclopaedia  permit,  a  list  will  be  given,  in  an 
Appendix,  of  the  best  works  relating  to  each. 

The  means  of  accomplishing  an  undertaking  of  the  importance 
of  which  the  Editors  are  fully  sensible,  will,  doubtless,  be  appre- 


ciatea  aiier  an  iii&ptc 

already  promised  their  co-operation.     It  is,  of  course,  desirable 

that  a  work  of  this  kind  should  be  characterized  by  unity  of  de- 


sign,  but,  at  the  same  time,  as  each  author  will,  generally  speak- 
ing,  contribute  his  knowledge  and  his  opinions  on  the  subjects 
which  have  occupied  his  chief  attention,  the  superiority  of  the 
whole  performance  to  any  thing  which  the  mere  labor  of  compila- 
tion  could  accomplish  will  be  unquestionable.  To  each  important 
article  the  name  of  the  author  will  be  appended. 

The  acknowledged  want  of  such  a  publication,  already  alluded 
to,  and  the  extensive  encouragement  which  Dictionaries  of  a  much 
greater  extent  have  met  with  in  France  and  Germany,  altliough 
some  of  them  are  very  unequal  as  regards  the  value  of  different 
parts,  and  encumbered  with  much  that  is  absolutely  useless,  afford 
sutticient  reason  to  hope  for  the  success  of  a  work  in  which  what 
IS  va  uable  will,  as  much  as  possible,  be  separated  from  what  is 
merely  calculated  to  distract  the  attention,  and  to  frustrate  the 
inquiry,  of  those  who  study  the  science  of  medicine  with  a  view 
of  regulating  and  improving  its  practice. 

In  order  to  insure  this  success,  it  is  the  desire,  and  will  be  the 
endeavor,  of  the  Editors  to  make  the  Cyclopaedia  of  Practical 
Medicine  not  only  obviously  useful  to  those  for  whom  it  is  more 
immediately  intended,  but  so  creditable  to  British  Medical  Science 
as  to  deserve  and  to  obtain  the  patronage  of  all  classes  of  the 
Medical  Profession. 


In  the  American  edition,  all  interesting  details  on  the  subjects 
of  Materia  Medica  and  Medical  Jurisprudence,  omitted  in  the 
original,  will  be  supplied. — Much  new  matter  in  relation  to  Ajieri- 
can  Surgery  and  Medical  Practice  will  be  introduced ;  and  for 
this  ample  materials  have  been  promised. — Full  explanations  will  I 
be  given  of  all  medical  terms,  especially  those  which  modern  dis- 
coveries have  introduced  into  the  nomenclature  of  the  science,  and 
without  a  knowledge  of  which,  many  of  the  works  of  the  present 
day  are  almost  unintelligible. — At  the  termination  of  each  article 
the  most  copious  references  will  be  given  to  the  best  writers  on 
the  subject,  so  as  to  enable  the  student  who  desires  it,  to  pursue 
his  investigations  with  the  least  trouble  and  the  greatest  advan- 
tage.— Finally,  the  whole  work  will  be  carefully  revised,  and  such 
additions  made  as  may  tend  to  increase  its  value,  and  to  render  it.  I 
what  it  is  desired  it  should  be — A  complete  Libraay  of  the  Medical 
Sciences. 


